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EDITORS’  NOTE 


The  Atlas  of  Tumor  Pathology  has  a long  and  distinguished  history.  It  was  first  conceived  at 
a Cancer  Research  Meeting  held  in  St.  Louis  in  September  1947  as  an  attempt  to  standardize 
the  nomenclature  of  neoplastic  diseases.  The  first  series  was  sponsored  by  the  National 
Academy  of  Sciences-National  Research  Council.  The  organization  of  this  Sisyphean  effort 
was  entrusted  to  the  Subcommittee  on  Oncology  of  the  Committee  on  Pathology,  and  Dr. 
Arthur  Purdy  Stout  was  the  first  editor-in-chief.  Many  of  the  illustrations  were  provided  by 
the  Medical  Illustration  Service  of  the  Armed  Forces  Institute  of  Pathology,  the  type  was  set 
by  the  Government  Printing  Office,  and  the  final  printing  was  done  at  the  Armed  Forces 
Institute  of  Pathology  (hence  the  colloquial  appellation  “AFIP  Fascicles”).  The  American 
Registry  of  Pathology  purchased  the  Fascicles  from  the  Government  Printing  Office  and  sold 
them  virtually  at  cost.  Over  a period  of  20  years,  approximately  15,000  copies  each  of  nearly 
40  Fascicles  were  produced.  The  worldwide  impact  that  these  publications  have  had  over  the 
years  has  largely  surpassed  the  original  goal.  They  quickly  became  among  the  most  influen- 
tial publications  on  tumor  pathology  ever  written,  primarily  because  of  their  overall  high 
quality  but  also  because  their  low  cost  made  them  easily  accessible  to  pathologists  and  other 
students  of  oncology  the  world  over. 

Upon  completion  of  the  first  series,  the  National  Academy  of  Sciences-National  Research 
Council  handed  further  pursuit  of  the  project  over  to  the  newly  created  Universities  Associated 
for  Research  and  Education  in  Pathology  (UAREP).  A second  series  was  started,  generously 
supported  by  grants  from  the  AFIP,  the  National  Cancer  Institute,  and  the  American  Cancer 
Society.  Dr.  Harlan  I.  Firminger  became  the  editor-in-chief  and  was  succeeded  by  Dr.  William 
H.  Hartmann.  The  second  series  Fascicles  were  produced  as  bound  volumes  instead  of  loose 
leaflets.  They  featured  a more  comprehensive  coverage  of  the  subjects,  to  the  extent  that  the 
Fascicles  could  no  longer  be  regarded  as  “atlases”  but  rather  as  monographs  describing  and 
illustrating  in  detail  the  tumors  and  tumor-like  conditions  of  the  various  organs  and  systems. 

Once  the  second  series  was  completed,  with  a success  that  matched  that  of  the  first, 
UAREP  and  AFIP  decided  to  embark  on  a third  series.  Anew  editor-in-chief  and  an  associate 
editor  were  selected,  and  a distinguished  editorial  board  was  appointed.  The  mandate  for  the 
third  series  remains  the  same  as  for  the  previous  ones,  i.e.,  to  oversee  the  production  of  an 
eminently  practical  publication  with  surgical  pathologists  as  its  primary  audience,  but  also 
aimed  at  other  workers  in  oncology.  The  main  purposes  of  this  series  are  to  promote  a 
consistent,  unified,  and  biologically  sound  nomenclature;  to  guide  the  surgical  pathologist  in 
the  diagnosis  of  the  various  tumors  and  tumor-like  lesions;  and  to  provide  relevant  histoge- 
netic,  pathogenetic,  and  clinicopathologic  information  on  these  entities.  Just  as  the  second 
series  included  data  obtained  from  ultrastructural  (and,  in  the  more  recent  Fascicles,  immu- 
nohistochemical)  examination,  the  third  series  will,  in  addition,  incorporate  pertinent  infor- 
mation obtained  with  the  newer  molecular  biology  techniques.  As  in  the  past,  a continuous 
attempt  will  be  made  to  correlate,  whenever  possible,  the  nomenclature  used  in  the  Fascicles 
with  that  proposed  by  the  World  Health  Organization’s  International  Histological  Classifica- 
tion of  Tumors.  The  format  of  the  third  series  has  been  changed  in  order  to  incorporate 
additional  items  and  to  ensure  a consistency  of  style  throughout.  Close  cooperation  between 
the  various  authors  and  their  respective  liaisons  from  the  editorial  board  will  be  emphasized 
to  minimize  unnecessary  repetition  and  discrepancies  in  the  text  and  illustrations. 


To  its  everlasting  credit,  the  participation  and  commitment  of  the  AFIP  to  this  venture  is 
even  more  substantial  and  encompassing  than  in  previous  series.  It  now  extends  to  virtually 
all  scientific,  technical,  and  financial  aspects  of  the  production. 

The  task  confronting  the  organizations  and  individuals  involved  in  the  third  series  is  even 
more  daunting  than  in  the  preceding  efforts  because  of  the  ever-increasing  complexity  of  the 
matter  at  hand.  It  is  hoped  that  this  combined  effort — of  which,  needless  to  say,  that  represented 
by  the  authors  is  first  and  foremost — ^will  result  in  a series  worthy  of  its  two  illustrious  predeces- 
sors and  will  be  a suitable  introduction  to  the  tumor  pathology  of  the  twenty-first  century. 

Juan  Rosai,  M.D. 

Leslie  H.  Sobin,  M.D. 
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TUMORS  OF  THE  OVARY, 
MALDEVELOPED  GONADS,  FALLOPIAN  TUBE, 
AND  BROAD  LIGAMENT 


1 

OVARIAN  STRUCTURE  AND  FUNCTION 


DEVELOPMENT 

Normal  Development 

Knowledge  of  embryology  is  important  in 
order  to  understand  the  origins  and  microscopic 
patterns  of  some  ovarian  tumors,  particularly 
those  in  the  sex  cord-stromal  and  germ  cell 
categories.  Although  there  is  general  agreement 
on  the  morphologic  features  of  the  embryonic 
and  fetal  ovary  at  various  stages  of  development, 
the  dynamic  sequence  of  events  determining 
transition  from  one  stage  to  the  next  is  less  clear. 


Also,  opinions  differ  on  what  designations  are 
most  appropriate  for  various  cellular  units 
within  the  developing  ovary.  As  a result,  any 
classification  of  ovarian  tumors  that  is  based  on 
gonadal  development  alone  will  be  controversial 
until  embryologists  reach  agreement. 

At  approximately  5 weeks’  gestation,  an  indif- 
ferent genital  ridge  is  formed  by  a thickening  of 
the  coelomic  epithelium  (mesothelium)  along  the 
medial  and  ventral  borders  of  the  mesonephros 
(fig.  1-1).  Continued  proliferation  of  this  epithe- 
lium and  the  subjacent  mesenchyme  results  in 


h 


Figure  1-1 

UNDIFFERENTIATED  GONAD,  OVULATION  AGE  OF  38  DAYS 
The  gonad  lies  adjacent  to  the  mesonephros  (long  arrow)  and  the  wolffian  (lower  short  arrow)  and  mullerian  (upper  short 
arrow)  ducts.  (Plate  3D  from  Van  Wagenen  G,  Simpson  ME.  Embryology  of  the  ovary  and  testis.  Homo  sapiens  and  Macaca 
mulatta.  New  Haven:  Yale  University  Press,  1965.) 
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Figure  1-2 

OVARY,  OVULATION  AGE  OF  48  DAYS 

The  surface  epithelium  is  separated  focally  from  the  underlying  cellular  mass  hy  a distinct  basement  membrane.  Scattered 
large  primordial  germ  cells  can  be  identified  throughout.  (Plate  4E  from  Van  Wagenen  G,  Simpson  ME.  Embryology  of  the 
ovary  and  testis,  Homo  sapiens  and  Macaca  mulatta.  New  Haven:  Yale  University  Press,  1965.) 


the  formation  of  the  gonadal  anlage  (1).  Simul- 
taneously, primordial  germ  cells  migrate  toward 
the  gonad  from  the  yolk  sac  endoderm,  reaching 
the  genital  ridge  during  the  5th  and  6th  weeks 
of  gestation  (fig.  1-2)  (12).  These  cells  (oogonia) 
undergo  mitotic  activity  and  reach  their  peak 
numbers  at  midgestation;  at  least  two  thirds  of 
these  cells  undergo  atresia  by  term  (1,5).  At  12 
to  15  weeks’ gestation,  the  oogonia  begin  meiosis 
and  arrest  in  meiotic  prophase,  becoming  pri- 
mary oocytes  (5,8,11). 

At  2 months,  the  primitive  gonad  is  clearly 
recognizable  as  an  ovary  because  it  has  re- 
mained basically  unaltered  in  contrast  to  the 
testis,  in  which  sharply  defined  epithelial  cords 
(the  sex  cords)  and  a primitive  subepithelial 
tunica  albuginea  have  developed.  At  7 to  9 weeks’ 
gestation,  the  outer  zone  of  the  ovary  has  en- 
larged to  form  the  definitive  cortex,  which  consists 


of  confluent  sheets  of  primitive  germ  cells  and 
less  numerous,  smaller  pregranulosa  cells. 
Many  of  the  latter  are  spindle  shaped  and  lack 
orientation  in  relation  to  the  oogonia  (fig.  1-2) 
(5,6).  At  12  to  15  weeks,  vascular  connective 
tissue  septa  begin  to  radiate  from  the  mesen- 
chyme of  the  medulla  into  the  inner  portion  of 
the  cortex.  This  process  extends  into  the  super- 
ficial part  of  the  cortex  by  20  weeks  (figs.  1-3,  1-4) 
(6,11).  As  a result,  the  cortex  becomes  divided 
into  cellular  groups  composed  of  oocytes  and 
pregranulosa  cells  (sex  cords),  which  begin  to 
surround  individual  germ  cells  to  form  primor- 
dial follicles  (fig.  1-4).  Folliculogenesis  begins  in 
the  inner  part  of  the  cortex  at  14  to  20  weeks’ 
gestation  (5,11,12,14),  and  gradually  extends  to 
the  outer  cortex  by  the  early  neonatal  period 
(16).  The  occasional  follicles  that  mature  into 
preantral  and  antral  follicles  in  late  gestation 
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Figure  1-3 

OVARY,  OVULATION  AGE  OF  5 MONTHS 

Oocytes  and  pregranulosa  cells  are  forming  nests  and  irregular  aggregates.  Primordial  follicles  are  forming  in  deep  areas 
(arrows).  (Plate  14Afrom  Van  Wagenen  G,  Simpson  ME.  Embryology  of  the  ovary  and  testis.  Homo  sapiens  and  Macaca  mulatta. 
New  Haven;  Yale  University  Press,  1965.) 


become  surrounded  by  a condensation  of  mesen- 
chymal cells  that  develop  into  the  theca  interna 
(5,14).  The  rete  ovarii  can  be  detected  in  the  hilus 
as  early  as  12  weeks  (12). 

The  origin  of  the  gonadal  sex  cords  (ovarian 
pregranulosa  cells  and  testicular  Sertoli  cells)  is 
controversial.  Some  investigators  conclude  that 
they  are  derived  from  the  coelomic  epithelium 
(3,4,7,11,16),  others  favor  an  origin  from  the 
“mesenchyme”  (13),  while  some  feel  that  the  go- 
nadal blastema  is  so  undifferentiated  that  it  can- 
not be  classified  as  either  epithelial  or  mesenchy- 
mal (9,10).  Recent  observations  indicate  that  the 
sex  cords  are  probably  of  mesonephric  origin 
(2,15,17,18).  According  to  Satoh  (15),  rudimen- 
tary cord-like  structures  develop  from  coelomic 
epithelial  cells,  but  subsequently  disappear  and 
do  not  contribute  to  the  formation  of  the  definitive 


sex  cords,  which  are  derived  from  cells  that 
emerge  from  the  mesonephros. 

Congenital  Malformations 

Lobulated,  accessory,  and  supernumerary  ova- 
ries are  rare.  A lobulated  ovary  is  a normally 
situated  ovary  divided  by  one  or  several  fissures 
into  two  or  more  lobes,  which  may  be  separated 
or  connected  by  fibrous  tissue  or  ovarian  stroma 
(29);  rarely,  both  ovaries  are  affected.  A closely 
related  anomaly  is  an  accessory  ovary,  which  is 
located  near  a eutopic  ovary,  with  which  it  has  a 
direct  or  ligamentous  attachment  (20,21,29).  A 
supernumerary  ovary  is  similar  but  is  located  at 
a distance  from,  and  not  connected  to,  a eutopic 
ovary  (19,22,25,26,28).  A supernumerary  ovary 
may  be  attached  to  the  uterus,  bladder,  or  pelvic 
wall,  or  may  be  retroperitoneal,  within  the 
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Figure  1-4 

OVARY,  OVULATION 
AGE  OF  5 MONTHS 
Cortical  nests  contain  oo- 
cytes in  various  stages  of  pro- 
phase of  meiosis.  A few  isolated 
primordial  follicles  have 
formed  (bottom  center).  (Plate 
14B  from  Van  Wagenen  G, 
Simpson  ME.  Embryology  of 
the  ovary  and  testis,  Homo  sa- 
piens and  Macaca  mulatta. 
New  Haven:  Yale  University 
Press,  1965.) 


omentum,  in  the  para-aortic  area,  or  in  the  mes- 
entery (29).  Both  accessory  and  supernumerary 
ovaries  may  he  multiple  and  bilateral  (21,22). 
Usually  they  are  less  than  1 cm  in  greatest 
diameter,  and  small  examples  may  he  over- 
looked at  surgery  or  autopsy  (20,29).  Ectopic 
ovarian  tissue  may  function,  as  evidenced  hy 
persistence  of  menses  after  bilateral  oophorec- 
tomy (24),  and  may  undergo  pathologic  changes 
similar  to  those  of  normal  ovaries  (21,23,27).  The 
presence  of  a supernumerary  ovary  provides  one 
explanation  for  the  development  of  ovarian-type 
tumors  in  extraovarian  sites  (see  chapter  23).  Up 


to  one  third  of  patients  with  a lobulated,  acces- 
sory, or  supernumerary  ovary  have  other  con- 
genital genitourinary  abnormalities. 

ANATOMY 
Gross  Anatomy 

The  ovaries  lie  on  either  side  of  the  uterus 
close  to  the  lateral  pelvic  wall,  behind  the  broad 
ligament  and  anterior  to  the  rectum.  Each  ovary 
is  attached  to  the  posterior  surface  of  the  broad 
ligament  along  its  anterior  (hilar)  margin  by  a 
double  fold  of  peritoneum,  the  mesovarium,  and 
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is  also  attached  at  its  medial  pole  to  the  ipsilat- 
eral  uterine  cornu  hy  the  ovarian  (or  utero-ovar- 
ian)  ligament.  Additionally,  the  infundibulo- 
pelvic  (suspensory)  ligament  passes  from  the 
superior  portion  of  the  lateral  pole  of  the  ovary 
to  the  lateral  pelvic  wall. 

Prepubertal.  The  newborn  ovary  is  an  elon- 
gated, flat  structure,  1.3  x 0.5  x 0.3  cm,  which 
lies  above  the  true  pelvis  (91,95,119).  Through- 
out infancy  and  childhood,  the  ovary  increases  in 
weight  30-fold,  and  changes  in  shape;  at  puberty 
it  has  the  size,  weight,  and  shape  of  an  adult 
ovary,  and  lies  within  the  true  pelvis  (95,119).  It 
may  contain  one  or  more  cystic  follicles,  particu- 
larly during  the  first  few  months  of  life  and 
around  the  time  of  puberty  (82). 

Reproductive  Age.  Adult  ovaries  are  ap- 
proximately 3 to  5 X 1.5  to  3 X 0.6  to  1.5  cm  in 
linear  dimensions,  but  their  size  varies  consid- 
erably depending  on  their  content  of  follicular 
derivatives.  They  have  a pink-white  external 
surface,  which  is  usually  smooth  in  early  repro- 
ductive life,  but  becomes  increasingly  convoluted 
thereafter.  Three  ill-defined  zones  are  discern- 
ible on  the  sectioned  surfaces:  an  outer  cortex,  a 
central  medulla,  and  the  hilus.  Follicular  struc- 
tures (cystic  follicles,  yellow  corpora  lutea,  and 
white  corpora  albicantia)  are  usually  visible  in 
the  cortex  and  medulla. 

Postmenopausal.  After  the  menopause,  the 
ovaries  typically  shrink  to  approximately  half 
their  size  during  the  reproductive  era.  The  size 
varies  considerably,  however,  with  the  amount  of 
ovarian  stromal  cells  and  the  number  of  un- 
resorbed  corpora  albicantia  (38).  Most  postmeno- 
pausal ovaries  have  a shrunken,  gyriform  exter- 
nal surface  but  some  have  a smooth  surface.  The 
cut  surface  is  typically  firm  and  predominantly 
solid,  although  occasional  cysts  measuring  sev- 
eral millimeters  in  diameter  (inclusion  cysts) 
may  be  discernible  in  the  cortex.  Small  white 
scars  (corpora  albicantia)  are  typically  present 
within  the  medulla. 

Blood  Vessels.  The  ovarian  artery,  a branch 
of  the  aorta,  courses  along  the  infundibulopelvic 
ligament  and  the  mesovarian  border  of  the  ovary 
where  it  anastomoses  with  the  ovarian  branch  of 
the  uterine  artery.  Approximately  ten  branches 
arising  from  this  arcade  penetrate  the  ovarian 
hilus,  becoming  markedly  coiled  and  branched 
as  they  course  through  the  medulla  (37,97).  At 


the  corticomedullary  junction,  the  medullary  ar- 
teries and  arterioles  form  a plexus  from  which 
smaller,  straight  cortical  arterioles  arise  and 
penetrate  the  cortex  in  a radial  fashion.  The 
cortical  arterioles  branch  and  anastomose  sev- 
eral times  forming  sets  of  interconnected  vascu- 
lar arcades  (97),  which  give  rise  to  the  capillaries 
that  form  dense  networks  within  the  theca  lay- 
ers of  the  ovarian  follicles.  Intraovarian  veins 
accompany  the  arteries,  becoming  large  and  tor- 
tuous in  the  medulla.  The  veins  in  the  hilus  form 
a plexus,  which  drains  into  the  ovarian  veins;  the 
latter  traverse  the  mesovarium  and  course  along 
the  infundibulopelvic  ligament  (37,97).  The 
ovarian  veins  also  anastomose  with  tributaries 
of  the  uterine  veins.  The  left  and  right  ovarian 
veins  drain  into  the  left  renal  vein  and  the  infe- 
rior vena  cava,  respectively. 

In  postmenopausal  women,  the  medullary 
blood  vessels  may  appear  particularly  numerous 
and  closely  packed  as  a result  of  parenchymal 
atrophy  and  should  not  be  mistaken  for  a 
hemangioma  on  histologic  examination.  Many  of 
these  vessels  may  be  calcified  or  have  thickened 
walls  and  narrowed  lumens  due  to  mural  depo- 
sition of  hyaline,  amyloid-like  material. 

Lymphatics.  Ovarian  lymphatics  originate 
predominantly  within  the  theca  layers  of  the 
follicles.  The  granulosa  layer  of  the  follicle  is 
devoid  of  lymphatics  in  contrast  to  its  counter- 
part in  the  corpus  luteum,  which  possesses  a rich 
supply  of  lymphatics  (94).  The  lymphatics  (inde- 
pendent of  blood  vessels)  pass  through  the  ovar- 
ian stroma  to  drain  into  larger  trunks  that  form 
a plexus  in  the  hilus  (94),  where  they  converge 
with  blood  vessels.  Four  to  eight  efferent  chan- 
nels pass  into  the  mesovarium  where  they  con- 
verge to  form  the  subovarian  plexus,  which  is 
joined  by  branches  from  the  fallopian  tube  and 
uterine  fundus  (94).  Leaving  the  plexus,  the 
drainage  trunks  diminish  in  number  and  size, 
passing  along  the  free  border  of  the  infundi- 
bulopelvic ligament  enmeshed  with  the  ovarian 
veins.  From  there  they  accompany  the  ovarian 
vessels  and  drain  into  the  upper  para-aortic 
lymph  nodes  at  the  level  of  the  lower  pole  of  the 
kidney  (51,94).  Accessory  channels  bypass  the 
subovarian  plexus  and  extend  through  the  broad 
ligament  to  the  internal  iliac,  external  iliac,  and 
interaortic  lymph  nodes,  or  in  many  females,  via 
the  round  ligament  to  the  iliac  and  inguinal 


5 


Tumors  of  the  Ovary,  Maldeve  loped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


lymph  nodes  (51,94).  When  the  pelvic  and  para- 
aortic lymph  nodes  are  extensively  replaced  by 
tumor,  retrograde  Ijrmphatic  flow  may  provide  a 
rare  route  of  tumor  spread  to  the  ovaries. 

Nerves.  The  nerves  of  the  ovary  arise  from  a 
sympathetic  plexus  that  is  enmeshed  with  the 
ovarian  vessels  in  the  infundibulopelvic  liga- 
ment (68).  Nerve  fibers,  which  are  predomi- 
nantly nonmyelinated,  accompany  the  ovarian 
artery,  entering  the  ovary  at  the  hilus.  Delicate 
terminal  fibers,  many  surrounding  small  arter- 
ies and  arterioles,  penetrate  the  medulla  and 
cortex  to  terminate  as  plexuses  surrounding  the 
follicles  (68,92).  Adrenergic  nerve  fibers  and  ter- 
minals he  in  close  contact  with  smooth  muscle 
cells  in  the  cortical  stroma  and  theca  externa. 

Microscopic  Anatomy 

Surface  Epithelium.  The  surface  epithe- 
lium (modified  mesothelium)  of  the  ovary  forms 
a simple,  focally  pseudostratified  layer.  The  cells 
vary  from  flat  to  cuboidal  to  columnar,  and  sev- 
eral types  may  be  seen  in  different  areas  of  the 
same  ovary;  the  cells  are  separated  from  the 
underljdng  stroma  by  a basement  membrane 
(fig.  1-5).  The  epithelium  is  extremely  fragile  and 
is  often  denuded  in  oophorectomy  specimens  be- 
cause of  handling  by  the  surgeon  and  the  pathol- 
ogist, or  drying  as  a result  of  delayed  fixation. 
Preserved  epithelium  is  often  confined  to  sulci 
and  areas  protected  by  surface  adhesions.  Histo- 
chemical  studies  have  demonstrated  glycogen, 
as  well  as  acid  and  neutral  mucopolysaccha- 
rides, within  surface  epithelial  cells  (36,81).  Ac- 
tivity of  17-beta-hydroxy  steroid  dehydrogenase, 
absent  in  extraovarian  mesothelial  cells,  has 
also  been  demonstrated  (36).  Immunohisto- 
chemical  staining  has  revealed  positivity  for 
cytokeratin,  Ber-EP4,  desmoplakin,  vimentin, 
transforming  growth  factor  alpha,  and  receptors 
for  estrogen,  progesterone,  and  epidermal 
growth  factor  (33,44,45,67,70,77,84,99). 

Epithelial  inclusion  glands  (EIG)  arise  from 
cortical  invaginations  of  the  surface  epithelium 
(figs.  1-6, 1-7)  and  have  lost  their  connection  with 
the  surface.  Larger  examples  (epithelial  inclu- 
sion cysts)  may  be  recognized  on  macroscopic 
examination.  If  an  epithelium-lined  cyst  has  a 
diameter  greater  than  1 cm  it  is  designated  a 
cystadenoma.  Epithelial  inclusion  glands  have 


Figure  1-5 

SURFACE  EPITHELIUM 

Low  columnar  cells  are  separated  from  the  cortical 
stroma  by  a basement  membrane. 


been  identified  on  microscopic  examination  of 
ovaries  from  all  age  groups,  including  fetuses, 
infants,  and  adolescents  (34,35).  With  advancing 
age  their  frequency  increases  to  the  extent  that 
they  are  common  in  patients  in  the  late  reproduc- 
tive and  postmenopausal  age  groups.  The  struc- 
tures are  typically  multiple  and  are  scattered 
singly  or  in  small  clusters  throughout  the  super- 
ficial cortex  (fig.  1-7);  less  commonly,  they  extend 
into  the  deeper  cortical  or  medullary  stroma. 
They  are  lined  by  a single  layer  of  columnar  cells, 
which  may  be  ciliated,  mimicking  tubal  (endo- 
salpingeal)  epithelium;  psammoma  bodies  within 
their  lumens  or  in  the  adjacent  stroma  are  occa- 
sionally present.  Similar  glands,  with  or  without 
associated  psammoma  bodies,  encountered  on  the 
ovarian  surface,  within  periovarian  adhesions. 
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Figure  1-6 

FORMATION  OF  SURFACE  EPITHELIAL 
INCLUSION  GLANDS 

The  glands  are  arising  from  invaginations  of  the  surface 
epithelium  into  the  cortical  stroma. 

and  elsewhere  on  the  peritoneum  and  in  the 
omentum,  have  been  designated  “endosalpingio- 
sis”  (110,126).  Less  frequently,  EIGs  are  lined  by 
other  mullerian  cell  types  (endometrioid,  mucin- 
ous) or  by  nonspecific  columnar  or  flattened  cells 
(86,121).  Urothelial  differentiation  of  the  surface 
epithelium  typically  takes  the  form  of  Walthard 
nests  of  transitional  cells  within  the  ovarian  hilus 
or  superficial  cortex  (fig.  1-8)  (39,47,100,118).  The 
larger  nests  frequently  become  cystic  and  may  be 
lined  by  columnar  mucinous  cells. 

Stroma.  As  the  stroma  of  the  cortex  and 
medulla  is  usually  continuous,  the  boundary  be- 
tween these  two  zones  is  ill-defined  except  in 
some  postmenopausal  ovaries  in  which  the  me- 
dulla is  composed  largely  of  thick-walled  blood 
vessels.  The  spindle-shaped  stromal  cells,  which 
have  scanty  cytoplasm,  are  typically  arranged  in 
whorls  or  a storiform  pattern  (fig.  1-9).  Fine 
droplets  of  cytoplasmic  lipid  may  be  appreciable 


Figure  1-7 

SURFACE  EPITHELIAL  INCLUSION  GLANDS 
The  glands  are  lined  predominantly  by  columnar  cells. 


with  special  stains,  especially  in  patients  in  the 
late  reproductive  and  postmenopausal  age 
groups  (54).  Immunohistochemical  stains  reveal 
cytoplasmic  vimentin,  actin,  and  desmin  (33,45, 
46,76,84,108).  Stromal  cells  are  separated  by  a 
dense  reticulin  network  and  a variable  amount  of 
collagen,  which  is  most  abundant  in  the  superfi- 
cial cortex.  Although  the  latter  is  sometimes  er- 
roneously designated  the  tunica  albuginea,  it 
lacks  the  densely  collagenous,  almost  acellular 
appearance  and  sharp  delineation  of  the  tunica 
albuginea  of  the  testis. 

A variety  of  other  cells  may  be  found  within  the 
ovarian  stroma,  most  of  which  are  probably  of 
stromal  derivation.  Luteinized  stromal  cells, 
which  lie  in  the  stroma  at  a distance  from  the 
follicles,  are  foimd  singly  or  in  small  nests,  most 
often  in  the  medulla.  They  are  characterized  by  a 
polygonal  shape,  abundant  eosinophilic  to  vacuo- 
lated cytoplasm  containing  variable  amounts  of 
lipid,  a central  round  nucleus,  and  a prominent 
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Figure  1-8 
WALTHARD  NEST 

A nest  of  transitional  cells  abuts  the  ovarian  stroma. 


Figure  1-9 

OVARIAN  STROMA 

Spindle  cells  with  scanty  cytoplasm  are  arranged  in  a 
storiform  pattern. 


nucleolus  (fig.  1-10).  Cytoplasmic  immunoreac- 
tivity  for  testosterone  has  been  described  (87). 
The  numbers  of  luteinized  stromal  cells  increase 
during  pregnancy  and  after  menopause,  proba- 
bly secondary  to  elevated  levels  of  circulating 
gonadotropins  during  these  periods  (38,54).  In 
one  autopsy  study  luteinized  stromal  cells  were 
demonstrated  after  diligent  searching  in  13  per- 
cent of  women  under  the  age  of  55  years  and  in 
one  third  of  women  over  that  age;  the  frequency 
of  their  detection  increased  with  increasing  de- 
grees of  stromal  proliferation  (38).  Although  the 
presence  of  luteinized  cells  is  usually  unaccom- 
panied by  clinical  evidence  of  a hormonal  distur- 
bance, in  some  older  women  but  more  often  in 
younger  patients,  more  striking  degrees  of  stro- 
mal luteinization  (stromal  hyperthecosis)  are  fre- 
quently associated  with  androgenic  and  estro- 


genic manifestations.  Enz3anatically  active  stro- 
mal cells  (EASCs)  are  characterized  by  oxidative 
and  other  enzymatic  activity  (54,78,88,107).  The 
frequency  of  their  detection  and  their  numbers 
increase  with  age;  they  are  detectable  in  over  80 
percent  of  postmenopausal  women,  typically  in 
the  medulla  (78,107).  Some  EASCs  correspond 
to  luteinized  stromal  cells,  but  most  cannot  be 
distinguished  from  neighboring  nonreactive  stro- 
mal cells  in  routine  histologic  preparations  ( 107). 
Bundles  of  smooth  muscle  may  be  seen  within 
otherwise  unremarkable  ovarian  stroma,  within 
hyperplastic  ovarian  stroma  such  as  that  typi- 
cally associated  with  stromal  hyperthecosis  or 
polycystic  ovaries  (65),  and  within  the  stroma 
surrounding  non-neoplastic  and  neoplastic  cysts 
( 106).  Nests  of  cells  resembling  endometrial  stro- 
mal cells  (stromal  endometriosis)  occur  typically 
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Figure  1-10 

LUTEINIZED  STROMAL  CELLS 
The  luteinized  cells  have  moderate  amounts  of  ( eosinophilic) 
cytoplasm  and  a round  nucleus  with  a prominent  nucleolus. 


within  the  cortical  stroma,  usually  in  the  ab- 
sence of  typical  endometriosis  (64,66).  Foci  of 
mature  fat  cells  occasionally  are  encountered 
within  the  superficial  ovarian  stroma  (59,63);  a 
possible  association  with  obesity  was  noted  in 
one  study  (63).  Non-neoplastic  transformation  of 
ovarian  stromal  cells  to  Leydig  cells  containing 
Reinke  crystals  is  occasionally  seen,  typically  in 
association  with  stromal  hyperthecosis  or  in  the 
stroma  within  or  adjacent  to  an  ovarian  neo- 
plasm (see  chapter  19)  (102,114,125).  Ectopic 
decidua  within  the  ovarian  stroma  is  common 
during  pregnancy. 

Although  there  is  typically  a gradual  increase 
in  the  amount  of  ovarian  stroma  from  the  fourth 
to  the  seventh  decades  of  life  (111),  the  stroma  in 
postmenopausal  women  exhibits  a wide  spec- 
trum of  appearances  (38,78,111 ).  At  one  extreme, 
there  is  atrophy  manifested  by  a thin  cortex  and 


Figure  1-11 

POSTMENOPAUSAL  ATROPHIC  OVARY 
The  cortical  and  medullary  stroma  is  scanty.  Most  of  the 
medulla  is  occupied  by  corpora  albicantia. 


scanty  medullary  stroma  (fig.  1-11),  and  at  the 
other  extreme,  marked  stromal  proliferation,  war- 
ranting the  designation  stromal  hyperplasia;  gen- 
erally, however,  there  are  intermediate  degrees  of 
nodular  or  diffuse  proliferation  of  the  cortical  and 
medullary  stroma,  making  the  normal  quantity  of 
ovarian  stroma  difficult  to  define  (38,78). 

Broad  irregular  areas  of  cortical  fibrosis  and 
fibromatous  nodules  may  be  found  in  perimeno- 
pausal  and  postmenopausal  ovaries  (38).  When 
they  are  well-circumscribed,  the  nodules  are  des- 
ignated fibromas  if  they  attain  a diameter  greater 
than  1 cm.  A similar  size  designation  can  be  used 
to  distinguish  between  the  foci  of  surface  stromal 
papillarity  that  are  frequent  in  this  age  group  and 
serous  surface  papillary  adenofibromas.  Cortical 
granulomas  are  occasionally  seen  in  late  repro- 
ductive and  postmenopausal  ovaries.  These  le- 
sions have  been  demonstrated  in  up  to  45  percent 
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Figure  1-12 

CORTICAL  GRANULOMA 
The  granuloma  consists  of  a loose  collection  of  spindle 
cells,  epithelioid  cells,  and  lymphocytes. 


Figure  1-13 

PRIMORDIAL  AND  PRIMARY  FOLLICLES 
Four  primordial  follicles  (left),  two  primary  follicles  (cen- 
ter), and  a secondary  follicle  (right)  are  present. 


of  women  over  the  age  of  40  years  (38,64,66,98, 
124)  and  consist  of  spherical,  usually  circum- 
scribed aggregates  of  epithelioid  cells,  Ijrmpho- 
cytes,  and  occasionally,  multinucleated  giant 
cells  (fig.  1-12);  anisotropic  fat  crystals  may  also 
be  present.  Cortical  granulomas  and  the  spheri- 
cal, cloud-like,  small  hyaline  scars  present  within 
the  superficial  stroma  of  almost  all  postmeno- 
pausal ovaries  are  of  uncertain  histogenesis.  It 
has  been  suggested  that  the  scars  may  represent 
regressed  foci  of  stromal  endometriosis,  ectopic 
decidua,  or  luteinized  stromal  cells. 

Follicles  and  Derivatives.  Primordial  Fol- 
licles. The  approximately  400,000  primordial  fol- 
licles that  remain  in  the  ovaries  at  the  time  of 
birth  occupy  most  of  the  ovarian  cortex.  Subse- 
quently, their  numbers  continue  to  decrease  pro- 
gressively by  atresia  and  folliculogenesis  until 
their  eventual  disappearance,  which  marks  the 
end  of  the  menopause.  Rare  follicles  may  persist 
for  several  years  after  the  cessation  of  menses, 
however,  accounting  for  sporadic  ovulation  and 


follicle  cyst  formation  accompanied  by  post- 
menopausal bleeding  (48). 

In  the  reproductive  period,  primordial  follicles 
are  scattered  irregularly  in  clusters  throughout  a 
narrow  band  in  the  superficial  cortex.  They  consist 
of  a primary  oocyte,  40  to  70  p in  diameter,  sur- 
rounded by  a single  layer  of  flat,  mitotically  inac- 
tive granulosa  cells  resting  on  a thin  basal  lamina 
(fig.  1-13).  Rare  primordial  (and  maturing)  follicles 
may  contain  multiple  oocytes,  particularly  in 
individuals  under  20  years  of  age  (57,79,109, 
119).  The  oocyte  is  in  meiotic  prophase  at  the 
time  of  birth,  entering  an  interphase  period  until 
preovulatory  follicular  maturation  or  degenera- 
tion during  atresia  (31).  The  large  spherical  nu- 
cleus of  the  oocyte  has  finely  granular,  rmiformly 
dispersed  chromatin  and  one  or  more  dense 
thread-like  nucleoli  (31);  rare  oocytes  have  multi- 
ple nuclei  (57,79).  The  cytoplasm  of  the  oocyte  lacks 
the  abundant  glycogen  and  the  high  alkaline  phos- 
phatase activity  characteristic  of  the  primordial 
germ  cells  of  the  embryonic  gonad. 
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Figure  1-14 

SECONDARY  FOLLICLE 

The  stratified  granulosa  cells  surround  the  oocjde  enveloped 
by  its  zona  peUucida.  The  theca  interna  layer  is  not  yet  apparent. 


Figm’e  1-15 

GRAAFIAN  FOLLICLE 

The  cumulus  oophorus,  which  contains  the  oocyte  and  its 
zona  pellucida,  projects  into  the  antrum. 


Maturing  Follicles.  Cohorts  of  primordial  fol- 
licles undergo  maturation  during  each  men- 
strual cycle.  Follicular  maturation  begins  during 
the  luteal  phase  and  continues  throughout  the 
follicular  phase  of  the  next  cycle.  Each  month 
typically  only  one  developing  follicle  is  dominant, 
achieving  complete  maturation  and  release  of  the 
oocyte  (ovulation).  Other  developing  follicles  un- 
dergo atresia.  Folliculogenesis  and  atresia  also 
occur  prenatally,  throughout  childhood,  and  dur- 
ing pregnancy,  although  maturing  follicles  rarely 
reach  the  preovulatory  follicle  stage  during  these 
periods  (43,50,58,61,80,85,89,90,93,119). 

The  first  morphologic  evidence  of  follicular 
maturation  is  heightening  of  the  follicular  epithe- 
lium (composed  of  granulosa  cells)  accompanied  by 
enlargement  of  the  ooc3de  to  form  a primary  follicle 
(fig.  1-13).  The  granulosa  cells  subsequently  be- 
come stratified  to  form  the  secondary  or  preantral 
follicle  (figs.  1-13,  1-14),  in  which  the  oocyte  be- 
comes encased  by  an  eosinophilic,  periodic  acid- 


Schiff  (PAS)-positive,  homogeneous,  acellular 
layer,  the  zona  pellucida  (fig.  1-14).  Preantral 
follicles  are  50  to  400  mm  in  diameter,  and  as 
they  increase  in  size,  they  migrate  into  the 
deeper  cortex  and  medulla.  Simultaneously,  the 
surrounding  ovarian  stromal  cells  become  spe- 
cialized into  an  outer  ill-defined  layer  of  plump 
theca  externa  cells  and  an  inner  stratified  layer 
of  theca  interna  cells.  Secretion  of  mucopolysac- 
charide-rich fluid  by  the  granulosa  cells  results  in 
their  separation  by  fluid,  and  the  eventual  forma- 
tion of  a single  antrum  lined  by  several  layers  of 
granulosa  cells  (antral  follicle).  The  first  evidence 
of  antrum  formation  occurs  in  folhcles  200  to  400 
mm  in  diameter,  after  which  the  follicles  progres- 
sively enlarge  due  to  continued  fluid  secretion  into 
the  antrum.  Concurrently,  the  oocyte  enlarges  to 
its  definitive  size  and  assumes  an  eccentiic  posi- 
tion at  one  pole  of  the  follicle  within  a proliferation 
of  granulosa  cells  designated  the  cumulus 
oophorus  (graafian  follicle)  (fig.  1-15). 
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Figure  1-16 

LINING  OF  MATURE  FOLLICLE 

Left:  Erom  the  top  of  the  figure  to  the  bottom  are  the  antrum,  a layer  of  granulosa  cells  with  a single  Call-Exner  body,  a 
layer  of  luteinized  theca  interna  cells,  an  ill-defined  theca  externa,  and  the  ovarian  stroma. 

Right:  Absence  of  reticulin  in  the  granulosa  layer  in  contrast  to  abundant  reticulin  in  the  theca  interna  layer.  (Reticulin  stain) 


Late  in  follicular  growth,  the  oocyte,  its  zona 
pellucida,  and  a single  layer  of  radially  disposed 
columnar  granulosa  cells  (the  corona  radiata) 
detach  from  the  cumulus  oophorus  and  float  in  the 
antral  fluid.  The  preovulatory  follicle  reaches  a 
diameter  of  15  to  25  mm  shortly  before  ovulation 
(32).  The  preovulatory  follicle  then  ruptures,  pos- 
sibly secondary  to  contraction  of  perifollicular 
smooth  muscle  cells,  with  liberation  of  the  follicu- 
lar fluid,  oocjrte,  and  surrounding  granulosa  cells 
into  the  peritoneal  cavity.  Subsequently,  the 
stigma  of  ovulation  is  occluded  by  a mass  of 
coagulated  follicular  fluid,  fibrin,  blood,  gran- 
ulosa cells,  and  connective  tissue  cells,  which  is 
eventually  converted  to  scar  tissue. 

The  granulosa  cells  within  maturing  follicles 
are  polyhedral  and  5 to  7 p in  diameter;  those 
resting  on  the  basement  membrane  are  often 
columnar.  They  have  pale  scanty  C3doplasm,  in- 
distinct cell  borders,  and  small,  round  to  oval, 
hyperchromatic  nuclei,  which  typically  lack  nu- 
clear grooves  (fig.  1-16)  (122).  Mitotic  figures 
within  granulosa  cells  are  usually  numerous  in 
maturing  follicles,  decreasing  in  number  prior  to 
ovulation.  Until  the  onset  of  luteinization  sev- 
eral hours  prior  to  ovulation,  cytoplasmic  lipid  is 


absent  (or  sparse)  as  are  the  histochemical  pat- 
terns characteristic  of  steroidogenesis  (72).  The 
C3doplasm  of  granulosa  cells  of  primary,  second- 
ary, and  mature  follicles  is  immunoreactive  for 
cytokeratin,  vimentin,  and  desmoplakin  (33,45, 
84).  Granulosa  cells  typically  surround  small  cav- 
ities, forming  Call-Exner  bodies  (fig.  1-16,  left), 
which  are  delimited  from  the  granulosa  cells  by 
a basal  lamina  and  typically  contain  deeply  eo- 
sinophilic, PAS-positive,  filamentous  material 
consisting  of  basal  lamina  (37,53).  The  granulosa 
layer  of  the  maturing  follicles  is  avascular  and 
devoid  of  a reticulin  framework  (fig.  1-16,  right). 

Theca  cells  differentiate  continuously  from  the 
stromal  cells  at  the  periphery  of  developing  folli- 
cles from  fetal  life  to  the  termination  of  the  meno- 
pause. The  thecal  component  of  the  antral  follicle 
is  characterized  by  a well-developed  theca 
interna  and  a less  defined  theca  externa.  The 
theca  interna  layer  is  three  or  four  cells  thick  and 
lies  outside  the  granulosa  layer,  from  which  it  is 
separated  by  a basement  membrane  (fig.  1-16, 
left).  Unlike  the  granulosa  cells  of  developing  and 
mature  follicles,  the  theca  interna  cells  typically 
have  a luteinized  or  partially  luteinized  appear- 
ance and  exhibit  steroidogenic  histochemical 
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patterns  (49,54,72).  Luteinization  of  the  theca 
interna  of  maturing  follicles  is  particularly  prom- 
inent during  pregnancy.  The  round  to  polygonal 
luteinized  theca  cells  are  12  to  20  p in  diameter 
and  have  abundant,  eosinophilic  to  vacuolated 
cytoplasm  containing  variable  amounts  of  lipid; 
a central,  round,  vesicular  nucleus  typically  con- 
tains a single  prominent  nucleolus  (fig.  1-16, 
left).  These  cells  resemble  stromal  cells  in  being 
immunoreactive  for  vimentin  but  not  cytokeratin 
(33).  Mitotic  figures  are  typically  present  within 
the  theca  cells  of  maturing  follicles  and  may  be 
numerous.  The  theca  cell  layer  contains  a rich 
plexus  of  dilated  capillaries  and  a dense  network 
of  reticulin  fibrils  (fig.  1-16,  right).  Tangential 
sections  through  the  luteinized  theca  interna 
may  result  in  seemingly  isolated  nodules  of  lu- 
teinized theca  cells,  which  are  misinterpreted 
occasionally  as  foci  of  stromal  luteinization. 

The  theca  externa  is  an  ill-defined  layer  of 
variable  thickness  surrounding  the  theca  interna 
and  merging  almost  imperceptibly  with  the  ad- 
jacent ovarian  stroma  (fig.  1-16,  left).  It  contains 
plump  spindle  cells  (which  lack  steroidogenic 
histochemical  features  [56]),  as  well  as  cir- 
cumferentially arranged  collagen  bundles,  blood 
vessels,  and  lymphatics.  The  spindle  cell  layer  of 
the  theca  externa  is  typically  highly  mitotic  and 
has  been  misinterpreted  as  early  fibrosarcoma, 
particularly  when  only  the  edge  of  the  follicle  is 
seen  microscopically  (fig.  1-17). 

Corpus  Luteum  of  Menstruation.  After  ovula- 
tion on  the  14th  day  of  the  typical  28-day  men- 
strual cycle  and  in  the  absence  of  fertilization, 
the  collapsed  ovulatory  follicle  becomes  the  corpus 
luteum  of  menstruation  (CLM),  a 1.5  to  2.5  cm 
round  structure  with  a festooned  contour;  a cystic 
center  filled  with  a gray,  focally  hemorrhagic  coag- 
ulum;  and  a color  that  changes  during  the  luteal 
phase  from  brown  to  orange-yellow  as  it  acquires 
more  lipid.  Occasionally,  the  CLM  may  be  cystic, 
but  this  feature  is  more  characteristic  of  the  corpus 
luteum  of  pregnancy.  If  the  cavity  exceeds  3 cm, 
the  structure  is  designated  a corpus  luteum  cyst 
(page  410),  and  if  smaller,  a cystic  corpus  luteum. 

The  granulosa  cells  of  the  mature  CLM  are 
30-  to  35-p  polygonal  cells  with  abundant,  pale 
eosinophilic  cytoplasm,  which  may  contain  nu- 
merous small  lipid  droplets  (56)  and  spherical 
nuclei  with  one  or  two  large  nucleoli  (fig.  1-18). 
The  histochemical  pattern  of  these  cells  varies 
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Figure  1-17 

THECA  EXTERNA  OE  MATURE  FOLLICLE 
Numerous  mitotic  figures  are  present. 


with  the  age  of  the  CLM,  but  is  generally  typical 
of  steroid  hormone-producing  cells  (49,54,123). 
The  cytoplasm  of  luteinized  granulosa  cells  con- 
tains vimentin  but  little  or  no  cytokeratin  (45). 

The  theca  interna  forms  an  irregular  outer  layer 
of  the  CLM  several  cells  in  thickness  (fig.  1-18)  and 
ensheaths  the  vascular  septa  that  extend  into  the 
center  of  the  structure  (56).  When  these  septa  are 
cut  in  cross  section,  triangular-shaped  wedges  of 
theca  cells  appear  in  the  sulci  of  the  convoluted, 
thick  granulosa  lutein  layer.  In  all  but  the  earliest 
stages  of  the  CLM,  the  theca  lutein  cells  are 
approximately  half  the  size  of  granulosa  lutein 
cells.  They  contain  a round  to  oval  nucleus  with 
a single  prominent  nucleolus.  The  cytoplasm, 
which  is  less  abundant  and  more  deeply  staining 
than  that  of  the  granulosa  lutein  cells,  contains 
lipid  droplets  that  are  usually  larger  than  those 
in  granulosa  lutein  cells. 

During  the  maturation  of  the  CLM,  capillaries 
originating  from  the  theca  interna  layer  penetrate 
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Figure  1-19 

INVOLUTING  CORPUS  LUTEUM  OF  MENSTRUATION 

The  granulosa  lutein  cells  are  filled  with  (lipid)  vacuoles 
and  contain  pyknotic  nuclei. 

of  a central  cystic  cavity  filled  with  fluid  or  a 
coagulum  of  fibrin  and  blood  (93,112,120).  When 
the  cavity  of  a CLP  is  large,  typically  in  the  first 
trimester,  the  wall  may  lose  its  convolutions, 
becoming  stretched  and  attenuated  to  the  extent 
that  it  may  consist  focally  of  only  the  inner  fibrous 
layer  (90).  Obliteration  of  the  cavity  usually  be- 
gins by  the  5th  month  of  gestation  and  is  typically 
completed  by  term  (90).  The  CLP  thus  gradually 
decreases  in  size,  and  by  the  last  trimester,  is  not 
conspicuous.  During  the  puerperium,  the  CLP 
involutes  and  converts  to  a corpus  albicans. 

The  first  morphologic  evidence  within  a cor- 
pus luteum  that  conception  has  occurred  is  the 
absence  of  the  normally  appearing  regressive 
changes.  Instead,  the  granulosa  lutein  cells  en- 
large, reaching  their  maximum  size  of  50  to  60  p 
by  8 to  9 weeks’  gestation.  Eosinophilic  colloid  or 
hyaline  droplets  appear  within  the  granulosa 
cells  of  a CLP  as  early  as  15  days  after  ovulation 


Figure  1-18 

CORPUS  LUTEUM  OF  MENSTRUATION 
The  larger  cells  are  granulosa  lutein  cells,  and  the  smaller 
cells  with  clear  (lipid-rich)  cytoplasm  are  theca  lutein  cells. 


the  granulosa  layer  and  reach  the  central  cavity. 
Fibroblasts,  which  accompany  the  vessels,  form  an 
increasingly  dense  reticulin  network  within  the 
granulosa  layer  as  well  as  an  inner  fibrous  layer 
that  lines  the  central  cavity.  Involutional  changes 
begin  on  the  8th  or  9th  day  following  ovulation 
(42).  The  granulosa  lutein  cells  decrease  in  size, 
their  nuclei  become  pyknotic,  and  they  accumulate 
abundant  cytoplasmic  lipid  (fig.  1-19),  eventually 
undergoing  dissolution  (30).  There  is  progressive 
fibrosis  and  shrinkage  over  a period  of  several 
months,  with  conversion  to  a corpus  albicans  and 
eventual  resorption  by  the  ovarian  stroma. 

Corpus  Luteum  of  Pregnancy.  On  gross  in- 
spection, the  corpus  luteum  of  pregnancy  (CLP) 
may  be  indistinguishable  from  the  CLM,  but  it 
is  usually  larger  and  bright  yellow  in  contrast  to 
the  orange-yellow  of  the  late  CLM  (60).  The 
larger  size,  which  may  account  for  up  to  half  the 
ovarian  volume,  is  due  primarily  to  the  presence 
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Figure  1-20 

CORPUS  LUTEUM  OF  PREGNANCY 
Hyaline  bodies  are  present  in  the  center. 


Figure  1-21 

INVOLUTING  CORPUS  LUTEUM  OF  PREGNANCY 
Foci  of  calcification  are  visible. 


and  are  almost  diagnostic  of  pregnancy  (fig.  1- 
20),  but  occur  rarely  within  a CLM  (90).  They 
become  more  numerous  as  gestation  progresses 
(120),  although  by  term  their  numbers  decrease 
as  they  calcify;  calcification  continues  into  the 
puerperium  (fig.  1-21)  (90,120). 

The  theca  interna  is  thickest  in  the  early  CLP, 
when  it  resembles  its  counterpart  in  the  CLM, 
surrounding  the  granulosa  lutein  layer  and 
forming  triangular-shaped  vascular  septa  that 
extend  into  the  latter.  After  the  4th  month,  the 
theca  cells  become  smaller  and  fewer  in  number, 
with  darker,  more  irregular,  oblong  to  spindle- 
shaped  nuclei,  resembling  those  of  fibroblasts 
(120).  By  term,  the  theca  interna  layer  has  al- 
most completely  disappeared. 

As  in  the  mature  CLM,  the  central  cystic 
cavity  of  the  CLP  is  typically  lined  hy  a layer  of 
fibrous  tissue  composed  of  variable  numbers  of 
fibroblasts,  collagen  and  reticulin  fibers,  and 
blood  vessels  (90).  Its  thickness  varies  greatly. 


not  only  within  the  same  CLP,  hut  also  from  one 
CLP  to  another  and  from  one  phase  of  pregnancy 
to  another  (120).  As  gestation  advances,  the  cen- 
tral cyst  or  coagulum  is  eventually  obliterated  by 
connective  tissue,  which  may  exhibit  focal  hya- 
linization  and  calcification  (89). 

Corpus  Albicans.  The  regressing  CLM  is  in- 
vaded by  connective  tissue,  which  gradually  con- 
verts it  to  a scar,  the  corpus  albicans.  The  degen- 
erating corpus  luteum  and  the  young  corpus 
albicans  may  contain  histioc3des  laden  with 
ceroid  and  hemosiderin  pigment  (96).  The  ma- 
ture corpus  albicans  is  a well-circumscribed 
structure  with  convoluted  borders  composed  al- 
most entirely  of  densely  packed  collagen  fibers 
with  a few  admixed  fibroblasts.  Focal  calcifica- 
tion and  ossification  are  occasionally  encoun- 
tered. Most  corpora  albicantia  are  eventually 
resorbed  and  replaced  by  ovarian  stroma  (71), 
although  corpora  albicantia  often  persist  in  the 
medulla  of  postmenopausal  women. 
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Atretic  Follicles.  Of  the  original  400,000  pri- 
mordial follicles  present  at  birth,  approximately 
400  mature  to  ovulation.  The  remaining  99.9 
percent  undergo  atresia,  which  begins  before 
birth  and  continues  throughout  reproductive 
life,  but  is  most  intense  immediately  after  birth 
and  during  puberty  and  pregnancy  (40,43,50,58, 
61,80,89,93).  Factors  that  initiate  atresia  and 
determine  which  follicles  undergo  atresia  are 
unknown.  Atresia  of  antral  follicles  leads  to  for- 
mation of  a scar,  the  corpus  fibrosum.  Some 
degenerating  follicles  may  persist  as  atretic  cys- 
tic follicles,  which  along  with  follicular  cysts  may 
persist  for  several  years  after  the  menopause 
(116).  During  follicular  atresia,  the  basement 
membrane  between  the  granulosa  and  theca 
interna  layers  becomes  transformed  into  a thick, 
wavy,  eosinophilic,  hyalinized  band.  The  theca 
interna  layer  typically  persists,  often  with  prom- 
inent luteinization,  until  the  late  stages  of  atre- 
sia at  which  time  cords  and  nests  of  theca  cells 
become  surrounded  by  proliferating  connective 
tissue.  Luteinization  of  the  theca  layer  is  partic- 
ularly striking  in  atretic  follicles  during  infancy 
and  childhood  (74)  and  pregnancy  (90).  Micro- 
scopic proliferations  of  persistent  granulosa  cells 
within  the  centers  of  atretic  follicles  of  pregnant, 
and  less  commonly  nonpregnant  women,  may 
mimic  small  granulosa  cell  tumors,  or  rarely, 
Sertoli  cell  tumors  (41).  Similarly,  structures 
resembling  microscopic  gonadoblastomas  and 
sex  cord  tumors  with  annular  tubules  have  been 
identified  within  atretic  follicles  in  up  to  35  per- 
cent of  normal  fetuses  and  infants  (73,79,103). 
There  is  no  evidence  to  suggest  that  any  of  these 
tumor-like  proliferations  represent  early  stages 
of  neoplasia. 

Hilus.  Hilus  Cells.  Ovarian  hilus  cells  (hilar 
Leydig  cells)  are  morphologically  identical  to 
testicular  Leydig  cells  except  for  having  a female 
chromatin  pattern.  Hilus  cells  are  present  dur- 
ing fetal  life  but  are  not  identifiable  during  child- 
hood. They  reappear  at  the  time  of  puberty  and 
are  demonstrable  in  virtually  all  postmeno- 
pausal women  (83,113,115).  Their  number  and 
location  can  vary  greatly,  and  they  are  more 
numerous  during  pregnancy,  with  increasing 
age  after  the  menopause,  and  with  increasing 
degrees  of  ovarian  stromal  proliferation  and 
stromal  luteinization  (38). 


Hilus  cell  aggregates  of  variable  size  and 
shape  are  typically  found  in  the  ovarian  hilus 
and  adjacent  mesovarium  (fig.  1-22).  They  are 
more  numerous  in  the  lateral  and  medial  poles 
of  the  hilus  and  near  the  junction  of  the  ovarian 
ligament  with  the  ovary,  typically  lying  close  to 
the  junction  of  the  hilus  with  the  medullary 
stroma  (113).  The  aggregates  are  closely  associ- 
ated with  large  hilar  veins  and  lymphatic  vessels, 
and  may  form  nodular  protrusions  into  their  lu- 
mina  ( 113 ) . Hilus  cells  characteristically  ensheath, 
or  less  commonly  lie  within,  nonmedullated  nerves 
(fig.  1-22),  and  occasionally  lie  adjacent  to  the 
rete  ovarii  ( 113 ).  As  noted  earlier,  nests  of  Leydig 
cells,  probably  of  ovarian  stromal  cell  origin,  may 
also  be  present  within  the  medullary  stroma  near 
the  hilus,  or  rarely,  within  the  ovarian  stroma  at 
a distance  from  the  hilus.  Leydig  cells  are  rarely 
encountered  in  the  perisalpinx  and  fimbrial  en- 
dosalpinx  (62). 

Hilus  cells  nests  are  unencapsulated,  typically 
lying  within  loose  connective  tissue  within  the 
hilus  (125).  The  cells  are  15  to  25  p in  diameter; 
are  round  to  oval,  and  less  commonly  elongated; 
and  contain  abundant  eosinophilic  cytoplasm 
and  a spherical  vesicular  nucleus,  which  contains 
one  or  two  prominent  nucleoli  (fig.  1-23).  The 
cytoplasm  may  contain  crystals  of  Reinke;  ho- 
mogenous, eosinophilic,  nonrefractile,  rod- 
shaped structures,  10  to  35  p in  length,  with  blunt 
or  occasionally  tapered  ends  (fig.  1-23).  The  crys- 
tals typically  lie  in  a parallel  or  stacked  arrange- 
ment within  a cell,  and  often  are  surrounded  by 
a clear  halo;  occasionally  they  appear  to  extend 
through  or  overlie  cell  membranes.  The  crystals 
are  unevenly  distributed  and  are  typically  pres- 
ent in  only  a minority  of  cells;  frequently  they  are 
not  identified  (69).  Their  visualization  may  be 
facilitated  by  the  use  of  Masson’s  trichrome  and 
iron  hematoxylin  methods,  which  stain  them  ma- 
genta and  black,  respectively.  Additionally,  the 
crystals  exhibit  yellow  fluorescence  when  viewed 
by  ultraviolet  light  in  hematoxylin  and  eosin- 
stained  sections  (105).  Elongated  erjdhroc3des 
compressed  within  capillaries  should  not  be  con- 
fused with  the  crystals. 

Also  present  within  hilus  cells,  often  in 
greater  numbers  than  crystals,  are  spherical  or 
ellipsoidal  hyaline  globules  that  may  be  the  pre- 
cursors of  crystals  (fig.  1-23).  The  cytoplasm  may 
also  contain  perinuclear  eosinophilic  granules. 
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Figure  1-22 
HILUS  CELLS 

A cluster  of  darkly  staining  hilus  cells  lies  adjacent  to  a 
small  nerve  fiber  (top). 

peripheral  lipid  vacuoles,  and  golden  brown 
lipochrome  pigment.  Delicate  collagen  fibrils 
surround  each  cell.  Typically  admixed  with  the 
hilus  cells  are  fibroblasts  and  cells  intermediate  in 
appearance  between  the  two  cell  types  (75).  The 
hilus  and  intermediate  cells  have  neural  attach- 
ments, including  true  synaptic  connections,  sug- 
gesting that  these  cells  may  originate  from  hilar 
fibroblasts,  possibly  under  the  inductive  influ- 
ence of  hilar  nerves  (75,113).  Hilus  cells  may 
have  bizarre  shapes  and  contain  hyperchro- 
matic,  pleomorphic  nuclei,  particularly  in 
postmenopausal  women. 

Hilus  cells  should  be  distinguished  from  encap- 
sulated adrenal  cortical  rests.  The  latter  are  rare 
in  the  ovary  (117),  and  are  found  most  commonly 
in  the  mesovarium,  and  occasionally  within  the 
ovarian  hilus,  in  approximately  25  percent  of 
women  (fig.  1-24)  (52).  Their  histologic  appearance 


Figure  1-23 
HILUS  CELLS 

Reinke  crystals  are  seen  in  the  lower  portion  of  the  field. 
Rounded  hyaline  bodies  are  present  in  the  upper  portion.  Two 
parallel  strands  of  a nerve  are  seen  in  the  lower  part  of  the  field. 


mimics  that  of  the  normal  adrenal  cortex,  with 
most  cells  containing  numerous  lipid  vacuoles. 

Rete  Ovarii.  The  rete  ovarii,  the  ovarian  homo- 
logue  of  the  rete  testis,  which  is  present  in  the 
hilus  of  all  ovaries,  consists  of  a network  of  tu- 
bules with  intraluminal  polypoid  projections,  lined 
by  an  epithelium  that  varies  from  flat  to  cuboidal 
to  columnar  (figs.  1-25, 1-26)  (101,104).  Solid  cords 
of  similar  cells  may  also  be  seen.  The  rete  is 
surrounded  occasionally  by  a cuff  of  spindle  cell 
stroma  similar  to,  but  discontinuous  from,  the 
ovarian  stroma.  The  rete  epithelium  is  immunore- 
active  for  cytokeratin,  vimentin,  and  desmoplakin 
(33,45).  The  rete  lies  adjacent  to  and  may  commu- 
nicate with  mesonephric  tubules  within  the  meso- 
varium (101).  The  rete  epithelium  may  undergo 
transitional  cell  metaplasia  (104). 
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Figure  1-24 

ADRENOCORTICAL  REST  IN  MESOSALPINX 
Top:  A fibrous  capsule  and  zonation  into  glomerulosa, 
fasciculata,  and  reticularis  layers  are  evident. 

Bottom:  The  cells  of  the  zona  glomerulosa  and  zona 
fasciculata  have  spongy  (lipid-rich)  cytoplasm. 


Figure  1-25 
RETE  OVARII 

A network  of  branching  tubules  lies  in  a cellular  stroma, 
which  may  resemble  ovarian  stroma. 


Figure  1-26 
RETE  OVARII 

Polypoid  projections  with  fi- 
brous cores  occupy  the  lumen  of  a 
cystically  dilated  portion.  The  epi- 
thelium varies  from  flat  to  cuboidal 
to  columnar. 
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FUNCTION 
General  Features 

The  two  major  functions  of  the  ovary,  the 
release  of  mature  ova  at  the  time  of  ovulation 
and  the  secretion  of  steroid  hormones,  depend  on 
the  cyclic  release  of  pituitary  follicle-stimulating 
hormone  (FSH)  and  luteinizing  hormone  (LH). 
These  hormones  are  regulated  by  gonadotropin- 
releasing hormone  (GnRH)  secreted  by  the  h}rpo- 
thalamus  into  the  pituitary  portal  circulation. 
The  principal  actions  of  the  ovarian  steroid  hor- 
mones are  stimulation  of  growth  of  the  reproduc- 
tive organs,  development  of  secondary  sexual 
characteristics,  and  maintenance  of  the  implanted 
blastocyst.  The  endocrine  functions  of  the  normal 
ovary  can  be  subdivided  into  those  of  its  various 
compartments:  the  preovulatory  follicle,  the  cor- 
pus luteum,  the  stroma,  and  the  hilus  cells. 

Preovulatory  Follicle 

Only  the  later  stages  of  follicular  maturation 
are  under  gonadotropin  control.  As  a small  an- 
tral follicle  develops  into  a preovulatory  follicle, 
the  sequence  of  endocrine  events  within  its  fluid 
differs  from  most,  if  not  all,  other  antral  follicles 
(146,147).  Early  in  its  development,  FSH  recep- 
tors and  intrafollicular  FSH  increase,  accompa- 
nied by  a rise  in  estrogen  receptors  within  the 
granulosa  cells  of  the  preovulatory  follicle  (134, 
146,147,159).  Estrogen  levels  within  the  follicu- 
lar fluid  and  serum  peak  during  the  mid-  to  late 
follicular  phase,  when  plasma  FSH  falls  to  a 
basal  level  (134,146,147).  At  this  stage  the  follicle 
is  self-sustaining,  continuing  to  mature  under 
the  influence  of  intrafollicular  FSH  and  estrogen 
( 148).  During  the  late  follicular  phase,  plasma  LH 
rises  and  LH  receptors  become  apparent  within 
the  granulosa  cells  of  the  preovulatory  follicle  but 
not  other  follicles  (159).  In  contrast,  LH  receptors 
are  present  within  the  theca  cells  of  all  follicles 
throughout  the  follicular  phase  (159). 

Although  circulating  estrogen  is  likely  de- 
rived from  both  the  granulosa  cells  and  the  theca 
cells,  intrafollicular  estrogen  is  derived  almost 
exclusively  from  the  granulosa  cells  by  FSH-de- 
pendent  aromatization  of  theca-derived  andro- 
gen (148,149).  Aromatase  activity  is  highest  in 
the  preovulatory  follicle,  thereby  maintaining  a 
high  estrogen:androgen  ratio  (138,146,147).  In 


contrast,  follicles  that  undergo  atresia  are  FSH 
and  aromatase  deficient  and  have  high  andro- 
geniestrogen  ratios  within  their  fluid. 

The  granulosa  cells  also  produce  the  peptide 
hormone,  inhibin,  which  is  secreted  into  the  fol- 
licular fluid  and  ovarian  venous  effluent  in 
amounts  that  correlate  with  steroid  levels  (135, 
163,164).  This  hormone  acts,  by  negative  feed- 
back, to  reduce  FSH  secretion  from  the  hypotha- 
lamic-pituitary unit.  Also  secreted  by  granulosa 
cells  is  mullerian-inhibiting  substance  (133). 
High  concentrations  of  prorenin  are  present 
within  the  fluid  of  mature  follicles  (158);  their 
granulosa  cells,  as  well  as  theca  and  stromal  cells, 
are  immunoreactive  for  renin  and  angiotensin  II 
(153).  The  function  of  the  renin-angiotensin  sys- 
tem within  the  ovary  is  largely  unknown. 

Corpus  Luteum 

The  formation  and  function  of  the  CLM  is  under 
the  control  of  LH,  reflected  by  the  numerous  LH 
receptors  within  the  granulosa  lutein  cells 
(135,159).  Although  progesterone  is  the  major  ste- 
roid formed  by  the  corpus  luteum,  it  also  synthe- 
sizes estrone  (El)  and  estradiol  (E2),  as  well  as 
androgens,  mostly  androstenedione  (141). 

After  ovulation,  LH,  FSH,  and  E2  levels  fall, 
but  the  LH  concentration  is  sufficient  to  main- 
tain the  CLM  (with  its  increase  in  LH  receptors), 
producing  a midluteal  peak  in  progesterone  and 
E2  concentrations.  If  fertilization  does  not  occur, 
the  increased  levels  of  progesterone  and  estro- 
gen result  in  a fall  of  LH  and  FSH  to  basal  levels 
via  a negative  feedback  mechanism,  with  a 
marked  decline  in  progesterone  and  E2  synthe- 
sis after  the  22nd  day  of  the  cycle  (129,134,135, 
155,159).  These  changes  are  accompanied  by 
morphologic  involution  of  the  CLM  and  the  onset 
of  menses.  The  liver  is  largely  responsible  for 
inactivation  of  progesterone,  which  is  first  re- 
duced to  pregnanediol  and  then  conjugated  with 
glucuronic  acid  for  excretion  in  the  urine. 

Ovarian  Stroma 

Numerous  studies  have  demonstrated  the 
steroidogenic  potential  and  the  gonadotropin  re- 
sponsiveness of  the  ovarian  stroma  in  both  pre- 
menopausal and  postmenopausal  women  (127, 
130,132,136,139,140,143,144,148,150,154,165). 
In  vitro  incubation  of  ovarian  stromal  tissue 
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indicates  that  it  secretes  androstenedione,  as 
well  as  smaller  quantities  of  testosterone  and 
dehydroepiandrosterone  (157).  In  vitro  produc- 
tion of  androgens  is  enhanced  by  human  chori- 
onic gonadotropin  (hCG),  pituitary  gonadotro- 
pins, and  insulin,  consistent  with  the  presence 
of  receptors  for  these  hormones  within  the  stro- 
mal cells  (128,151,152).  To  what  extent  the  ovar- 
ian stroma  contributes  to  the  androgen  pool  in 
normal  premenopausal  women  is  unknown,  but 
it  is  likely  that  it  is  the  source  of  small  amounts 
of  testosterone.  With  cessation  of  follicular  activ- 
ity at  the  time  of  the  menopause,  the  ovarian 
stroma  becomes,  together  with  the  adrenal 
glands,  the  major  source  of  androgens.  Several 
studies  have  indicated  that  testosterone  and  an- 
drostenedione are  the  major  androgens  secreted 
by  the  ovarian  stroma  in  postmenopausal 
women  (127,130,139,165).  Approximately  80 
percent  of  the  circulating  levels  of  androstenedi- 
one in  postmenopausal  women,  however,  is  of 
adrenal  origin  ( 130).  Despite  a cessation  of  follic- 
ular synthesis  of  E2  after  the  menopause,  small 
amounts  of  this  hormone  are  present  in  the 
circulation,  probably  derived  from  the  adrenal 
glands  by  peripheral  conversion  of  El  (130,156), 
and  from  the  ovarian  stroma  itself  (127,142).  El, 
however,  becomes  the  major  circulating  estrogen 
after  the  menopause,  derived  predominantly 
from  the  peripheral  aromatization  of  andro- 
stenedione, which  occurs  in  fat,  muscle,  liver, 
kidney,  brain,  and  adrenal  glands  (130,137,142). 
Increased  aromatization  in  postmenopausal 
women,  probably  due  to  their  high  LH  levels, 
leads  to  an  increase  in  the  production  of  El  over 
that  in  premenopausal  women.  In  some  post- 
menopausal patients,  sufficient  estrogen  may  be 
elaborated  by  this  mechanism  to  prevent  the 
clinical  manifestations  of  estrogen  withdrawal 
and  play  a role  in  the  genesis  of  endometrial 
carcinoma  (130,160).  Indeed,  an  association  be- 
tween the  degree  of  stromal  proliferation  and 
postmenopausal  endometrial  adenocarcinoma 
has  been  noted  (160).  The  variations  that  exist 
in  the  ovarian  steroid  hormone  output  from  one 
postmenopausal  woman  to  another  may  corre- 
spond to  similar  variations  in  the  morphologic 
appearance  of  the  stroma  in  this  age  group, 
although  no  correlative  functional  and  struc- 
tural studies  have  been  performed. 


Hilus  Cells 

The  light  and  electron  microscopic  appear- 
ance and  the  enzyme  content  of  hilus  cells  are 
those  of  steroid  hormone-producing  cells,  al- 
though to  what  extent  hilus  cells  contribute  to 
the  steroid  hormone  pool  in  normal  females  is 
unknown  (145,161).  In  vitro  incubation  studies 
indicate  that  the  major  steroid  produced  by  ovar- 
ian hilus  cells  is  androstenedione  and  that  it  is 
produced  in  an  amount  higher  than  that  secreted 
by  the  ovarian  stroma  ( 131 ).  Less  E2  and  proges- 
terone are  also  produced  in  vitro.  Hilus  cells  are 
responsive  in  vivo  to  both  exogenous  and  endog- 
enous hCG  stimulation,  as  manifested  by  in- 
creases in  cell  size,  mitotic  activity,  and  cell 
numbers  (162). 

LABORATORY  EVALUATION 
OF  FUNCTION 

Evaluation  of  the  endocrine  function  of  the 
ovary  involves  an  assessment  of  its  secretion  of 
estrogens,  progesterone,  and  androgens,  and  as- 
sessment of  the  pituitary  gonadotropins.  The 
results  of  the  various  tests  available  for  this 
purpose  range  from  crude  estimates  to  precise 
measurements. 

Estrogens 

Inexact,  but  often  clinically  useful  appraisals 
of  estrogen  secretion  are  based  on  the  cornifica- 
tion  or  karyopyknotic  index  of  the  vaginal  epi- 
thelium on  c}d;ologic  examination,  the  appear- 
ance of  the  endometrium  on  biopsy,  and  the 
ability  or  inability  to  induce  uterine  bleeding  by 
the  administration  and  subsequent  withdrawal 
of  progesterone.  In  the  progesterone  withdrawal 
test,  bleeding  occurs  only  if  the  endometrium  has 
already  been  primed  by  estrogens.  Assays  of  the 
various  estrogens  (El,  E2,  and  estriol),  both  free 
and  bound  to  protein  in  the  plasma,  yield  more 
precise  information  about  ovarian  estrogen  se- 
cretion than  chemical  assays  of  the  urine  for 
estrogens  and  their  metabolites. 

Progesterone 

Progesterone  levels  can  be  estimated  by  the 
measurement  of  urinary  pregnanediol,  the  prin- 
cipal excretory  product  of  progesterone,  but  this 
metabolite  accounts  for  less  than  20  percent  of 
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the  secreted  hormone.  More  accurate  tests  are 
determinations  of  plasma  progesterone  levels  by 
radioimmunoassay,  and  more  recently,  enzyme 
and  fluorescence  nonisotopic  immunoassays. 

Androgens 

Androgen  production  is  evaluated  most  often 
in  the  course  of  investigating  the  cause  of  anovu- 
lation, hirsutism,  and  virilism.  The  determina- 
tion of  the  urinary  17-ketosteroid  level  yields 
little  precise  information  because  the  value  ob- 
tained reflects  mainly  the  metabolites  of  weak 
androgens,  and  to  some  extent  those  of  non- 
androgenic  steroids  as  well.  In  addition,  the  test 
is  too  insensitive  to  detect  small,  but  clinically 
significant,  elevations  of  the  potent  androgen, 
testosterone,  which  is  not  a 17-ketosteroid. 
Functioning  ovarian  lesions  may  be  associated 
with  the  production  of  the  weak  androgens,  an- 
drostenedione  and  dehydroepiandrosterone,  re- 
sulting in  an  elevated  17-ketosteroid  level,  but 
high  values  of  the  latter,  particularly  those  over 
30  mg  per  24  hours,  are  more  characteristic  of 
virilism  of  adrenal  origin.  Whether  of  ovarian  or 
adrenal  origin,  the  weak  androgens  must  be 
present  in  amounts  large  enough  to  cause  a 
marked  increase  in  urinary  17-ketosteroids  be- 
fore virilism  appears.  More  precise  evaluation  of 
androgen  levels  involves  radioimmunoassays  of 
free  and  protein-bound  plasma  testosterone,  an- 
drostenedione,  and  dehydroepiandrosterone. 

Since  ovarian  and  most  adrenal  steroid  hor- 
mone secretion  is  under  the  control  of  pituitary 
tropic  hormones,  an  increase  in  urinary  17-keto- 
steroids  or  urinary  or  plasma  androgens  after  the 


administration  of  hCG  or  adrenocorticotropic 
hormone  (ACTH),  or  a decline  in  these  values 
after  the  administration  of  an  estrogen  or  dexa- 
methasone,  which  inhibit  the  release  of  gonado- 
tropins or  ACTH,  respectively,  would  be  expected 
to  provide  helpful  information  in  pinpointing  the 
source  of  excess  androgens.  Such  approaches 
have  occasionally  led  to  erroneous  conclusions, 
however.  The  most  sophisticated  diagnostic  proce- 
dure is  catheterization  of  the  ovarian  veins,  the 
adrenal  veins,  or  both  to  assay  various  hormones 
and  compare  the  values  obtained  with  the  periph- 
eral vein  levels.  Technical  errors  and  the  effects  of 
stress  on  adrenal  secretion,  however,  have  caused 
difficulties  with  this  approach  as  well. 

Pituitary  Gonadotropins 

Since  ovarian  hypofunction  or  hyperfunction 
may  be  either  primary  or  secondary  to  changes 
in  the  levels  of  pituitary  gonadotropins,  measure- 
ment of  the  latter  by  radioimmunoassay  may  be 
helpful  in  identifying  the  nature  of  an  associated 
ovarian  disorder.  Primary  ovarian  failure  with 
anovulation  and  a low  steroid  hormone  output  is 
typically  accompanied  by  high  gonadotropin  lev- 
els in  both  early  childhood  and  adult  life  because 
of  the  failure  of  the  inhibitory  feedback  mecha- 
nisms, while  secondary  ovarian  failure  results 
from  low  levels  of  gonadotropins.  Secondary 
ovarian  hyperfunction,  such  as  that  encountered 
in  central  sexual  precocity,  results  from  a prema- 
ture discharge  of  gonadotropins  from  the  pitu- 
itary gland,  whereas  primary  ovarian  overpro- 
duction of  steroid  hormones  typically  inhibits 
gonadotropin  release  from  the  pituitary  gland. 
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2 

GENERAL  FEATURES  OF  OVARIAN  TUMORS 


CLASSIFICATION 

Establishing  a classification  and  system  of 
nomenclature  for  ovarian  tumors  is  difficult  be- 
cause of  controversies  in  gonadal  embryology,  the 
diverse  or  in  some  cases  unknown  lineage  of  a 
number  of  these  tumors,  and  the  many  neo- 
plasms that  have  overlapping  microscopic  fea- 
tures. It  is  important,  however,  that  authors  who 
report  their  experience,  especially  with  malignant 
forms  of  these  tumors,  use  uniform  terminology; 
otherwise,  knowledge  about  epidemiologic  fea- 
tures, biologic  behavior,  and  treatment  will  be 
compromised.  To  encourage  usage  of  a standard 
classification  this  Fascicle  uses  the  one  recently 
formulated  and  accepted  by  the  World  Health 
Organization  (WHO)  and  the  International  Soci- 
ety of  Gynecological  Pathologists  (Table  2-1). 

The  nomenclature  of  tumors  in  the  WHO  clas- 
sification is  based,  whenever  possible,  on  cell 
t3rpes  and  patterns  of  growth.  Controversial  his- 
togenetic  designations  have  been  avoided  except 
when  they  appear  to  be  the  most  comprehensible 
terms  available.  Time-honored  and  familiar 
terms,  even  though  not  always  scientifically  op- 
timal, have  been  retained  except  when  they  are 
seriously  misleading.  It  is  important  to  empha- 
size that  because  of  the  complex  and  often  heter- 
ogeneous nature  of  many  ovarian  tumors  the 
terms  used  for  them  should  reflect  their  entire 
composition.  This  approach  is  particularly  desir- 
able for  malignant  germ  cell  tumors  but  is  also 
applicable  to  other  neoplasms:  for  example,  a se- 
rous tumor  may  be  composed  of  both  a cyst- 
adenoma  and  an  adenofibroma,  or  a cystadenoma 
and  a carcinoma;  in  either  case,  both  diagnoses 
should  be  reflected  in  the  pathology  report,  with 
some  indication  of  their  relative  quantities  and  of 
the  relation,  if  any,  between  the  components. 

In  addition  to  the  application  of  specific  des- 
ignations for  ovarian  tumors  grading  of  most  of 
their  malignant  forms  is  important  because  of  its 
usual  correlation  with  prognosis  and  occasional 
therapeutic  implications.  Also,  several  patho- 
logic aspects  of  ovarian  tumors  other  than  their 
type  and  grade  may  be  important  prognostically 
and  therapeutically  and  should  be  included  in 


the  pathology  report.  Finally,  evaluation  of  the 
intrinsic  and  adjacent  stroma  of  ovarian  neo- 
plasms is  desirable  because  stromal  cells  can 
assume  the  morphologic  and  physiologic  attri- 
butes of  steroid  hormone-secreting  organs  and 
result  in  endocrine  manifestations.  The  presence 
of  a stroma  compatible  with  hormone  secretion 
should  be  acknowledged,  therefore,  either  in  the 
diagnostic  statement  or  in  an  accompanying 
comment  (see  chapter  19). 

FREQUENCY 

Ovarian  tumors  account  for  a considerable 
proportion  of  clinically  important  neoplasms  in 
the  female.  The  figures  that  follow  denote  the 
frequency  and  age  distribution  of  these  tumors, 
based  on  several  analyses  within  North  America 
(1,7,8).  About  two  thirds  of  ovarian  tumors  occur 
in  women  in  the  reproductive  age  group,  and  80 
to  90  percent  of  them  in  women  between  the  ages 
of  20  and  65  years;  well  under  5 percent  occur  in 
children.  Seventy- five  to  80  percent  of  ovarian 
tumors  are  benign,  and  55  to  65  percent  of  benign 
tumors  occur  in  women  under  the  age  of  40 
years;  in  contrast,  80  to  90  percent  of  ovarian 
epithelial  cancers,  including  borderline  forms, 
are  detected  after  the  age  of  40  years,  and  30  to 
40  percent  of  them,  after  the  age  of  65  years.  The 
age-specific  incidence  of  ovarian  epithelial  can- 
cer rises  precipitously  from  approximately  20  to 
80  years  and  subsequently  declines  (20).  From 
another  perspective,  the  chance  that  a primary 
ovarian  epithelial  tumor  is  of  borderline  or  inva- 
sive malignancy  in  a patient  under  the  age  of  40 
years  is  approximately  1 in  10,  but  beyond  that 
age  it  rises  to  1 in  3. 

Ovarian  cancer  is  the  sixth  most  common 
form  of  cancer  in  females  in  the  United  States 
(based  on  figures  that  combine  cancers  of  the 
uterine  corpus  and  cervix  as  cancer  of  the  uterus, 
exclude  skin  cancer,  and  include  leukemia-lym- 
phoma as  a single  category);  it  accounts  for  4 
percent  of  all  female  cancers  and  25  percent  of 
cancers  of  female  genital  organs  (3).  Because  of 
its  low  cure  rate  of  less  than  40  percent,  ovarian 
cancer  is  responsible  for  5 percent  of  cancer 
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Table  2-1 

WORLD  HEALTH  ORGANIZATION 
HISTOLOGICAL  CLASSIFICATION  OF  OVARIAN  TUMORS 


1.  Surface  Epithelial-Stromal  Tumors 

1.1.  Serous  Tumors 

1.1.1.  Benign 

1 . 1 . 1 . 1 . Cystadenoma  and  papillary  cystadenoma 

1.1. 1.2.  Surface  papilloma 

1.1. 1.3.  Adenofibroma  and  cystadenofibroma 

1.1.2.  Of  Borderline  Malignancy  (of  low  malignant  potential) 

1 . 1 . 2 . 1 . Cystic  tumor  and  papillary  cystic  tumor 

1. 1.2.2.  Surface  papillary  tumor 

1.1. 2. 3.  Adenofibroma  and  cystadenofibroma 

1.1.3.  Malignant 

1.1. 3.1.  Adenocarcinoma,  papillary  adenocarcinoma,  and  papillary  cystadenocarcinoma 

1. 1.3.2.  Surface  papillary  adenocarcinoma 

1. 1.3.3.  Adenocarcinofibroma  and  cystadenocarcinofibroma  (malignant  adenofibroma  and 
cystadenofibroma ) 

1.2.  Mucinous  Tumors,  Endocervical-like  and  Intestinal  Types 

1.2.1.  Benign 

1.2. 1.1.  Cystadenoma 

1.2. 1.2.  Adenofibroma  and  cystadenofibroma 

1.2.2.  Of  Borderline  Malignancy  (of  low  malignant  potential) 

1 . 2 . 2 . 1 . Cystic  tumor 

1.2. 2. 2.  Adenofibroma  and  cystadenofibroma 

1.2.3.  Malignant 

1.2.3. 1.  Adenocarcinoma  and  cystadenocarcinoma 

1.2. 3. 2.  Adenocarcinofibroma  and  cystadenocarcinofibroma  (malignant  adenofibroma  and 
cystadenofibroma ) 

1.3.  Endometrioid  Tumors 

1.3.1.  Benign 

1.3. 1.1.  Cystadenoma 

1.3. 1.2.  Cystadenoma  with  squamous  differentiation 

1.3. 1.3.  Adenofibroma  and  cystadenofibroma 

1.3. 1.4.  Adenofibroma  and  cystadenofibroma  with  squamous  differentiation 

1.3.2.  Of  Borderline  Malignancy  ( of  low  malignant  potential ) 

1.3.2. 1.  Cystic  tumor 

1.3. 2. 2.  Cystic  tumor  with  squamous  differentiation 

1.3. 2. 3.  Adenofibroma  and  cystadenofibroma 

1. 3.2.4.  Adenofibroma  and  cystadenofibroma  with  squamous  differentiation 

1.3.3.  Malignant 

1.3. 3.1.  Adenocarcinoma  and  cystadenocarcinoma 

1.3. 3. 2.  Adenocarcinoma  and  cystadenocarcinoma  with  squamous  differentiation 

1.3. 3. 3.  Adenocarcinofibroma  and  cystadenocarcinofibroma  (malignant  adenofibroma  and 
cystadenofibroma ) 

1.3. 3.4.  Adenocarcinofibroma  and  cystadenocarcinofibroma  with  squamous  differentiation 
(malignant  adenofibroma  and  cystadenofibroma  with  squamous  differentiation) 

1.3.4.  Epithelial-Stromal  and  Stromal 

1.3.4. 1.  Adenosarcoma,  homologous  and  heterologous 

1.3. 4. 2.  Mesodermal  (mullerian)  mixed  tumor  (carcinosarcoma),  homologous  and  heterologous 

1.3. 4. 3.  Stromal  sarcoma 

1.4.  Clear  Cell  Tumors 

1.4.1.  Benign 

1.4. 1.1.  Cystadenoma 

1.4. 1.2.  Adenofibroma  and  cystadenofibroma 
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Table  2-1  (continued) 

WORLD  HEALTH  ORGANIZATION 
HISTOLOGICAL  CLASSIFICATION  OF  OVARIAN  TUMORS 


2. 


1.4.2.  Of  Borderline  Malignancy  (of  low  malignant  potential) 

1.4.2. 1.  Cystic  tumor 

1.4.2. 2.  Adenofibroma  and  cystadenofibroma 

1.4.3.  Malignant 

1. 4.3.1.  Adenocarcinoma 

1.4.3. 2.  Adenocarcinofibroma  and  cystadenocarcinofibroma  (malignant  adenofibroma  and 
cystadenofibroma) 

1.5.  Transitional  Cell  Tumors 

1.5.1.  Brenner  Tumor 

1.5.2.  Brenner  Tumor  of  Borderline  Malignancy  (proliferating) 

1.5.3.  Malignant  Brenner  Tumor 

1.5.4.  Transitional  Cell  Carcinoma  (non-Brenner  type) 

1.6.  Squamous  Cell  Tumors 

1.7.  Mixed  Epithelial  Tumors  (specify  types) 

1.7.1.  Benign 

1.7.2.  Of  Borderline  Malignancy  (of  low  malignant  potential) 

1.7.3.  Malignant 

1.8.  Undifferentiated  Carcinoma 
Sex  Cord-Stromal  Tumors 

2.1.  Granulosa- Stromal  Cell  Tumors 

2.1.1.  Granulosa  Cell  Tumor 

2. 1.1.1.  Adult 

2. 1.1. 2.  Juvenile 

2.1.2.  Tumors  in  Thecoma-Fibroma  Group 

2. 1.2.1.  Thecoma 

typical 

luteinized 

2. 1.2.2.  Fibroma 

2. 1.2.3.  Cellular  fibroma 

2. 1.2.4.  Fibrosarcoma 

2. 1.2.5.  Stromal  tumor  with  minor  sex  cord  elements 

2. 1.2.6.  Sclerosing  stromal  tumor 

2. 1.2.7.  (Stromal  luteoma)  see  2.6.1. 

2. 1.2.8.  Unclassified 

2. 1.2.9.  Others 

2.2.  Sertoli-Stromal  Cell  Tumors;  Androblastomas 

2.2.1.  Well  differentiated 

2. 2.1.1.  Sertoli  cell  tumor  (tubular  androblastoma) 

2.2. 1.2.  Sertoli-Leydig  cell  tumor 

2.2. 1.3.  Leydig  cell  tumor  - see  2.6.2. 

2.2.2.  Sertoli-Leydig  Cell  Tumor  of  Intermediate  Differentiation 

2.2.2. 1.  Variant  - with  heterologous  elements  (specify  type) 

2.2.3.  Sertoli-Leydig  Cell  Tumor,  Poorly  Differentiated  (sarcomatoid) 

2.2.3. 1.  Variant  - with  heterologous  elements  (specify  type) 

2.2.4.  Retiform 

2.2.4. 1.  Variant  - with  heterologous  elements  (specify  type) 

2.3.  Sex  Cord  Tumor  with  Annular  Tubules 

2.4.  Gynandroblastoma 

2.5.  Unclassified 
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Table  2-1  (continued) 

WORLD  HEALTH  ORGANIZATION 
HISTOLOGICAL  CLASSIFICATION  OF  OVARIAN  TUMORS 


2.6.  Steroid  (Lipid)  Cell  Tumors 

2.6.1.  Stromal  Luteoma 

2.6.2.  Leydig  Cell  Tumor 

2 . 6. 2 . 1 .  Hilus  cell  tumor 

2 . 6. 2 . 1 . Leydig  cell  tumor,  nonhilar  type 

2.6.3.  Unclassified  (not  otherwise  specified) 

3.  Germ  Cell  Tumors 

3.1.  Dysgerminoma 

3.1.1.  Variant  - with  syncytiotrophoblast  cells 

3.2.  Yolk  Sac  Tumor  (Endodermal  Sinus  Tumor) 

3.2.1.  Variants  - Polyvesicular  vitelline  tumor 

- Hepatoid 

- Glandular  (Some  glandular  yolk  sac  tumors  resemble  endometrioid  adeno- 
carcinoma and  have  been  called  “endometrioid-like.”) 

3.3.  Embryonal  Carcinoma 

3.4.  Polyembryoma 

3.5.  Choriocarcinoma 

3.6.  Teratomas 

3.6.1.  Immature 

3.6.2.  Mature 

3.6.2. 1.  Solid 

3. 6. 2. 2.  Cystic  (dermoid  cyst) 

3. 6.2. 3.  With  secondary  tumor  (specify  type) 

3. 6.2. 4.  Fetiform  (homunculus) 

3.6.3.  Monodermal 

3.6.3. 1.  Struma  ovarii 

3.6.3. 1.1.  Variant  - with  secondary  tumor  (specify  type) 

3. 6.3. 2.  Carcinoid  tumor 

insular 

trabecular 

3. 6.3. 3.  Strumal  carcinoid  tumor 

3. 6.3.4.  Mucinous  carcinoid  tumor 

3. 6. 3. 5.  Neuroectodermal  tumors  (specify  type) 

3. 6.3. 6.  Sebaceous  tumors 

3. 6.3. 7.  Others 

3.7.  Mixed  Germ  Cell  Tumors  (specify  types) 

4.  Gonadoblastoma 

4.1.  Variant  - with  dysgerminoma  or  other  germ  cell  tumor 

5.  Germ  Cell-Sex  Cord-Stromal  Tumor  of  Non-gonadoblastoma  Type 

5.1.  Variant  - with  dysgerminoma  or  other  germ  cell  tumor 

6.  Tumors  of  Rete  Ovarii 

6.1.  Adenoma  and  Cystadenoma 

6.2.  Adenocarcinoma 

7.  Mesothelial  Tumors 

7.1.  Adenomatoid  Tumor 

7.2.  Mesothelioma 

8.  Tumors  of  Uncertain  Origin  and  Miscellaneous  Tumors 

8.1.  Small  Cell  Carcinomas 

8.2.  Tumor  of  Probable  Wolffian  Origin 

8.3.  Hepatoid  Carcinoma 

8.4.  Myxoma 

8.5.  Others 
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Table  2-1  (continued) 

WORLD  HEALTH  ORGANIZATION 
HISTOLOGICAL  CLASSIFICATION  OF  OVARIAN  TUMORS 


9.  Gestational  Trophoblastic  Diseases 

10.  Soft  Tissue  Tumors  Not  Specific  to  Ovary 

11.  Malignant  Lymphomas  and  Leukemias 

12.  Unclassified  Tumors 

13.  Secondary  (metastatic)  Tumors 

14.  Tumor-like  Lesions 

14.1.  Solitary  Follicle  Cyst 

14.2.  Multiple  Follicle  Cysts  (Polycystic  Ovarian  Disease;  Sclerocystic  Ovaries) 

14.3.  Large  Solitary  Luteinized  Follicle  Cyst  of  Pregnancy  and  Puerperium 

14.4.  Hyperreactio  Luteinalis  (Multiple  Luteinized  Follicle  Cysts) 

14.4.1.  Variant  - with  corpora  lutea  (hyperstimulation  syndrome) 

14.5.  Corpus  Luteum  Cyst 

14.6.  Pregnancy  Luteoma 

14.7.  Ectopic  Pregnancy 

14.8.  Stromal  Hyperplasia 

14.9.  Stromal  Hyperthecosis 

14.10.  Massive  Edema 

14.11.  Fibromatosis 

14.12.  Endometriosis 

14.13.  Cyst,  Unclassified  (Simple  Cyst) 

14.14.  Inflammatory  Lesions 


deaths  in  females  in  the  United  States  and  over 
half  the  deaths  due  to  cancer  of  the  female  genital 
organs.  A female’s  risk  at  birth  of  having  an  ovar- 
ian tumor  sometime  in  her  life  is  6 to  7 percent,  of 
having  ovarian  cancer,  almost  1.5  percent,  and  of 
djdng  from  ovarian  cancer,  almost  1 percent. 

CLINICAL  MANIFESTATIONS 

Ovarian  tumors  are  notorious  for  the  mildness 
of  the  early  s3rmptoms  they  produce.  The  most 
common  initial  manifestations  are:  abdominal  dis- 
tension, which  may  be  due  to  the  tumor  itself, 
ascites,  or  both;  abdominal  pain  or  discomfort;  a 
feeling  of  pressure  in  the  pelvis;  urinary  or  gastro- 
intestinal tract  s3onptoms;  and  in  occasional  cases, 
particularly  if  the  tumor  is  functioning  or  malig- 
nant, abnormal  vaginal  bleeding.  Complications 
such  as  torsion  (fig.  2-1),  which  most  commonly 
involves  nonadherent  benign  cystic  tumors  of  me- 
dium size  (9),  and  rupture  (fig.  2-2),  which  is  en- 
countered more  frequently  if  the  tumor  is  malignant 
and  cystic,  may  produce  an  acute  onset  of  pain.  The 
ovarian  tumors  that  undergo  torsion  most  often 
are  dermoid  cysts  and  serous  cystadenomas  (9). 


Figure  2-1 

TWISTED  INFARCTED  SOLID  OVARIAN  TUMOR 
The  tumor  has  been  bisected,  revealing  hemorrhagic  infarc- 
tion. The  fallopian  tube  is  also  infarcted.  Tire  utems  is  partly 
shown  (Massachusetts  General  Hospital  Case  65-13200). 
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Figure  2-2 

RUPTURED  OVARIAN  CARCINOMA 
Arrow  points  to  area  of  perforation. 


Rapid  growth  or  hemorrhage  within  a tumor  also 
may  he  associated  with  pain.  Infection  of  an  ovar- 
ian tumor  (fig.  2-3),  which  is  most  commonly 
secondary  to  spread  of  organisms  from  the  geni- 
tal tract  or  intestine,  is  rare.  In  a small  proportion 
of  cases,  clinical  evidence  of  a hormonal  imbal- 
ance, most  often  related  to  a high  estrogen  level 
(16)  hut  sometimes  to  androgen  excess,  is  the 
presenting  feature  (see  chapter  19).  Occasionally, 
paraendocrine  or  paraneoplastic  manifestations 
( see  chapter  20 ) and,  rarely,  spread  to  a distant  site 
herald  the  presence  of  an  ovarian  tumor.  Over  one 
fourth  of  patients  with  ovarian  tumors,  most  of 
which  are  henign,  are  asymptomatic  and  the 
tumors  are  unexpected  findings  on  abdominal  or 
pelvic  examination  or  at  surgery  for  another  indi- 
cation. If  an  ovarian  tumor  in  a postmenopausal 
woman  is  under  5 cm  in  diameter  (as  determined 
by  pelvic  examination,  ultrasound  examination, 
computer  tomographic  scanning,  pathologic  eval- 
uation, or  a combination  thereof)  it  is  malignant  in 
only  5 percent  of  the  cases;  if  it  is  5 to  10  cm,  in  12 
percent;  and  if  it  is  over  10  cm,  in  over  60  percent 
of  the  cases  (17).  Bilateral  ovarian  tumors  are 
malignant  twice  as  often  as  unilateral  tumors  ( 10). 


Figure  2-3 

OPENED  INFECTED  MUCINOUS  CYSTADENOMA 

This  tumor  communicated  by  fistulas  with  both  the  small  and  the  large  intestine.  The  inner  surface  is  shaggy.  (Fig.  4 
from  Case  Records  of  the  Massachusetts  General  Hospital,  Case  3-1969.  N Engl  J Med  1969;280:156-60.) 
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EPITHELIAL  CANCER 

Diagnosis  and  Screening 

Almost  all  ovarian  epithelial  cancers  (which 
arise  ultimately  from  the  surface  epithelium)  are 
diagnosed  during  or  after  abdominal  exploration 
to  investigate  a pelvic  or  abdominal  mass  de- 
tected on  physical  examination.  By  the  time  of 
their  discovery  approximately  70  percent  of  these 
tumors  have  spread  beyond  the  ovary,  and  in  such 
cases  are  rarely  curable  by  surgical  excision  and 
postoperative  chemotherapy,  radiation  therapy, 
or  both.  This  dismal  prognosis  has  stimulated 
research  on  early  detection  of  ovarian  cancer, 
with  the  hope  that  it  may  lead  to  improved 
survival.  Annual  pelvic  examination  of  women  in 
the  cancer  age  group  was  proposed  initially  as  a 
method  of  early  detection,  but  its  yield  of  ovarian 
cancers  has  been  very  low.  Subsequently,  cyto- 
logic examination  of  fluid  obtained  by  cul-de-sac 
puncture  was  advocated  (5),  but  the  rarity  of 
positive  findings,  the  significant  risk  of  compli- 
cations, such  as  perforation  of  the  rectum,  and 
poor  patient  acceptance  have  caused  this  method 
to  fall  into  disuse  ( 13).  Currently,  the  most  widely 
employed  approaches  to  early  detection  are  mea- 
surement of  tumor  markers  in  the  serum,  espe- 
cially CA125,  and  transvaginal  ultrasonography, 
which  is  highly  effective  in  evaluating  ovarian 
size  and  internal  structure  (15).  CA125  is  a se- 
rous carcinoma  antigen,  which  is  elevated  in  80 
to  85  percent  of  cases  of  epithelial  cancer,  but 
unfortunately,  in  only  30  to  50  percent  of  stage  I 
cases  and  often  in  the  presence  of  other  neo- 
plasms and  non-neoplastic  disorders  (6).  To  date, 
these  two  approaches  have  not  proved  suitable 
for  screening  because  of  the  low  3deld  of  early 
cancers,  the  much  greater  frequency  of  detection 
of  benign  than  malignant  lesions  (over  10  to  1 in 
most  studies)  resulting  in  many  unnecessary 
operations  with  their  associated  morbidity,  and 
the  very  high  cost  per  case  of  ovarian  cancer 
detected  (12,14).  Also,  a study  of  very  early  epi- 
thelial ovarian  cancers  discovered  incidentally 
only  after  microscopic  examination  has  shown 
that  some  of  them  have  a fatal  outcome  despite 
their  minute  size  (2).  This  finding  indicates  that 
an  unknown  proportion  of  epithelial  cancers 
spread  beyond  the  ovary  before  becoming  detect- 


able by  either  measurement  of  CA125  in  the 
serum  or  ultrasound  examination. 

Screening  for  epithelial  ovarian  cancer  may  be 
improved  by  measurement  of  additional  tumor 
markers  such  as  macrophage-colony  stimulating 
factor  (M-CSF),  ovarian  cancer  antigens  OVXl 
and  NB/70K,  CA15-3,  TAG72.3,  and  numerous 
other  antigens  presently  under  investigation  (6); 
by  a combination  of  tumor  marker  measurements 
and  transvaginal  ultrasonography  ( 19);  and  possi- 
bly by  Doppler  color  flow  ultrasonography,  which 
can  recognize  areas  of  neovascularization  and  de- 
creased impedance  to  blood  flow,  both  of  which  are 
features  of  malignant  tumors  (11).  These  addi- 
tional techniques,  however,  add  considerably  to 
the  cost  of  already  expensive  approaches,  and 
preliminary  experience  with  Doppler  color  flow 
has  not  been  encouraging  (4,18). 

Cytology 

This  subject  can  be  divided  into  four  catego- 
ries for  purposes  of  discussion:  1 ) specimens  from 
the  vagina,  endocervix,  and  endometrium;  2)  spec- 
imens of  ascitic  fluid  and  peritoneal  washings;  3) 
specimens  obtained  by  cul-de-sac  puncture;  and 
4)  fine  needle  aspirates  of  pelvic,  upper  abdomi- 
nal, and  other  extraovarian  masses. 

Abnormalities  in  vaginal,  endocervical,  and 
endometrial  cytologic  specimens  may  reflect  the 
hormone  output  of  an  ovarian  tumor,  result  from 
the  passage  of  its  neoplastic  cells  into  the  lumen 
of  the  uterus  or  vagina  without  invasion  of  the 
walls  of  these  organs  (32),  or  reflect  the  presence 
of  metastatic  tumor  in  the  wall  of  the  uterus  or 
vagina.  Estrogen-secreting  tumors,  such  as 
granulosa  cell  tumors  and  thecomas,  shift  the 
maturation  index  (based  on  the  relative  propor- 
tions of  parabasal,  intermediate,  and  superficial 
vaginal  epithelial  cells)  markedly  to  the  right  in 
most  of  the  cases  (23);  this  shift  is  more  often 
detected  in  women  who  are  5 or  more  years 
postmenopausal  and  children  who  have  not  yet 
attained  normal  puberty.  Also,  approximately  40 
percent  of  ovarian  cancers  exclusive  of  granulosa 
cell  tumors  in  postmenopausal  women  are  asso- 
ciated with  an  abnormally  high  percentage  of 
superficial  cells  in  their  cytologic  smears  (32); 
this  change  is  assumed  to  be  related  to  hormone 
production  by  the  stroma  of  the  tumor  and  pos- 
sibly by  the  neoplastic  epithelial  cells  as  well  ( see 
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Figure  2-4 

OVAEIAN  CARCINOMA  CELLS 
IN  CERVICAL  ASPIRATE 

A papillary  grouping  of  poorly  differentiated  adenocarci- 
noma cells  is  seen.  Some  of  the  nuclei  have  multiple  nucleoli. 
There  is  no  tumor  diathesis.  (Eig.  2 from  Ng  AB,  Teeple  D, 
Lindner  EA,  Reagan  JW.  The  cellular  manifestations  of 
extrauterine  cancer.  Acta  Cytol  1974;18:108-17.) 

chapter  19).  If  an  estrogenic  ovarian  tumor  is 
associated  with  endometrial  hyperplasia,  endo- 
metrial epithelial  cells,  which  are  sometimes 
atypical,  may  be  present  in  addition  to  mature 
squamous  cells.  The  production  of  androgens, 
progesterone,  or  a mixture  of  steroid  hormones 
may  likewise  be  reflected  by  characteristic 
changes  in  the  vaginal  cytologic  specimen.  The 
common  use  of  hormone  replacement  therapy  by 
menopausal  and  postmenopausal  women,  how- 
ever, can  negate  the  validity  of  drawing  conclu- 
sions from  the  above  cytologic  alterations. 

Epithelial  cancer  of  the  ovary  accounts  for 
approximately  three  fourths  of  the  cases  in 
which  malignant  cells  within  the  vaginal  or  uter- 
ine lumen  cannot  be  attributed  to  primary  uter- 
ine cancer  (29).  The  presence  or  absence  of  sev- 
eral c3dologic  features  suggests  an  extrauterine 
source  of  such  cells.  A tumor  diathesis  (the  pres- 
ence of  an  exudate  or  transudate,  erythrocytes, 
fibrin,  and  cellular  debris)  is  observed  in  only  20 
percent  of  positive  smears  associated  with  extra- 


Eigure  2-5 

OVARIAN  TUMOR  CELLS  AND 
PSAMMOMA  BODY  IN  VAGINAL-CERVICAL  SMEAR 

The  primary  tumor  was  a serous  surface  papillary  tumor 
of  borderline  malignancy.  (Fig.  1 A from  Masukawa  T,  Wada  Y, 
Mattingly  RF,  Kuzma  JF.  Cytologic  detection  of  minute  ovar- 
ian, endometrial  and  breast  carcinomas,  with  emphasis  on 
clinical-pathological  approaches.  Acta  Cytol  1973;17:316-9.) 

uterine  cancer  in  contrast  to  90  percent  of  those 
attributable  to  uterine  cancer.  In  the  extrauter- 
ine cases,  the  cellular  characteristics  are  typi- 
cally those  of  poorly  differentiated  carcinoma.  A 
papillary  arrangement  of  the  neoplastic  cells 
(fig.  2-4)  suggests  a serous  carcinoma  as  does  the 
presence  of  psammoma  bodies  (fig.  2-5),  al- 
though these  features,  in  themselves,  are  not 
diagnostic  of  either  carcinoma  in  general  (25,30) 
or  ovarian  carcinoma  in  particular. 

In  a review  of  cytologic  preparations  from  114 
women  with  clinically  documented  ovarian  epithe- 
lial cancer,  cervicovaginal  smears  were  found  to  be 
positive  in  19  percent  and  endometrial  aspiration 
smears  in  42  percent  of  the  cases  (36).  In  most  of 
the  cases  in  which  malignant  cells  are  identified 
cytologically  the  tumor  is  growing  on  the  surface 
of  the  ovary  or  has  already  spread  beyond  it,  but 
in  occasional  cases  the  tumor  appears  to  be  con- 
fined to  the  ovary  and  have  an  intact  surface 
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(22,29).  Rarely,  a positive  smear  is  the  first  clue 
to  the  diagnosis  of  an  ovarian  cancer  (25). 

Positive  findings  on  cytologic  examination  of 
ascitic  fluid  or  peritoneal  washings  have  been 
reported  in  54  to  96  percent  of  cases  of  ovarian 
epithelial  cancer  (38).  In  one  series,  in  which 
malignant  cells  were  detected  in  79  percent  of 
the  cases,  the  figure  was  91  percent  when  the 
tumor  had  spread  beyond  the  ovary  and  36  per- 
cent when  it  was  confined  to  one  ovary  and  had 
an  intact  surface  (24).  The  latter  figure  might  be 
related  to  a failure  to  use  strict  criteria  for  the 
cytologic  diagnosis  of  carcinoma,  inadequacy  of 
histologic  sampling  of  the  surface  of  the  ovarian 
tumor,  or  shedding  of  tumor  cells  into  the  peri- 
toneal cavity  unrelated  to  invasion  of  the  surface 
of  the  tumor.  The  last  mechanism  is  possible  in 
view  of  the  occasional  finding  of  epithelial  cells 
from  intact  benign  ovarian  tumors  in  peritoneal 
fluid  (26).  Several  authors  have  reported  a 20  to 
70  percent  frequency  of  negative  cytologic  find- 
ings in  patients  with  histologically  demonstrated 
peritoneal  disease  (31,33,35,38);  peritoneal 
washings  are  falsely  negative  more  often  than 
ascitic  fluid  (31).  Although  the  results  of  cytologic 
examination  of  peritoneal  fluid  are  incorporated 
into  the  staging  of  ovarian  epithelial  cancer,  their 
significance  remains  elusive.  There  is  no  convinc- 
ing evidence  at  present  that  a positive  finding  is 
predictive  of  outcome  independent  of  other  prog- 
nostic factors  (38).  Subdivision  of  International 
Federation  of  Gynecology  and  Obstetrics  (FIGO) 
stages  Ic  and  lie  carcinomas  into  cases  in  which 
those  stages  depend  on  growth  on  the  external 
surface,  rupture,  positive  cytologic  examinations, 
or  combinations  of  these  findings  would  be  neces- 
sary to  establish  a prognostically  independent 
value  of  peritoneal  cytology. 

Features  of  malignant  cells  in  peritoneal  effu- 
sions that  are  very  suggestive  of  an  ovarian  origin 
are  an  arrangement  in  balls  or  tight  clusters  (fig. 
2-6),  which  is  seen  in  almost  all  the  cases,  and 
vacuolization  of  many  of  the  cells  (fig.  2-7 ),  which 
is  observed  in  over  two  thirds  of  the  cases  (28). 
The  cells  of  ovarian  carcinomas  must  be  distin- 
guished from  those  of  borderline  tumors  and 
endosalpingiosis  on  the  basis  of  the  architectural 
complexity  of  the  cell  clusters  and  the  degree  of 
nuclear  atypia  (34). 

Several  features  aid  in  distinguishing  carci- 
noma cells  from  reactive  mesothelial  cells.  The 


Figure  2-6 

OVARIAN  CARCINOMA  CELLS 
IN  PERITONEAL  FLUID 

The  cells  are  arranged  in  rosettes.  (Fig.  4 from  Murphy 
WM,  Ng  AB.  Determination  of  primary  site  by  examination  of 
cancer  cells  in  body  fluids.  Am  J Clin  Pathol  1972;58:479-88.) 


cellular  clustering  and  vacuolization  that  are  highly 
suggestive  of  carcinoma  are  also  seen  occasionally 
in  reactive  mesothelial  cells.  Nuclear  abnormali- 
ties, such  as  variations  in  size  and  shape,  chroma- 
tin irregularities,  and  large,  often  irregular  nucle- 
oli, are  characteristic  of  carcinoma,  while  the 
presence  of  intercellular  windows  is  t3rpical  of  me- 
sothelial cells.  Immunoc3hochemical  staining  may 
be  helpful  in  difficult  cases  (page  73). 

Almost  all  specimens  of  peritoneal  fluid  are 
obtained  at  the  time  of  laparotomy  in  the  course  of 
staging  an  ovarian  cancer  or  performing  a second- 
look  operation.  Only  rarely  is  fluid  obtained  as  the 
initial  diagnostic  procedure  either  by  abdominal 
paracentesis  in  a patient  who  has  inoperable  dis- 
ease or  is  a poor  operative  risk,  or  by  cul-de-sac 
aspiration.  In  the  first  reported  series  of  cases  in 
which  the  latter  procedure  was  used  for  screening, 
atypical  or  malignant  cells  were  identified  in  22 
of  840  subjects  investigated  (2  to  3 percent);  only 
2 of  these  women  proved  to  have  carcinoma,  which 
was  interpreted  as  “microinvasive,”  and  20  had 
“borderline  proliferation”  of  the  surface  epithelium 
of  undetermined  significance  (21).  Although  gen- 
erally abandoned  for  screening  purposes,  cul-de- 
sac  puncture  is  still  used  occasionally  to  confirm 
recurrence  of  ovarian  cancer,  thereby  avoiding  a 
more  extensive  diagnostic  approach. 


35 


Tiimors  of  the  Ovary,  Maldeveloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Figure  2-7 

OVARIAN  CARCINOMA  CELLS  IN  ASCITIC  FLUID 
Papillary  clusters  of  vacuolated  carcinoma  cells  in  cell  block. 


Fine  needle  aspiration  of  ovarian  tumors  and 
cysts  has  been  introduced  recently  as  a diagnostic 
procedure,  performed  preoperatively  with  ultra- 
sonographic guidance  or  during  laparoscopy,  but 
a number  of  gynecologic  oncologists  consider  it 
contraindicated  because  of  suboptimal  accuracy 
(27)  and  the  possible  complication  of  spilling  ma- 
lignant tumor  cells  into  the  peritoneal  cavity  (37). 
An  occasional  cause  of  an  erroneous  diagnosis  of 
carcinoma  is  the  aspiration  of  granulosa  cells, 
which  are  often  mitotically  active,  from  cystic 
follicles  or  corpora  lutea;  the  distinctive  features 
of  granulosa  cell  nuclei  and  awareness  of  the 
gross  appearance  of  the  cyst,  however,  generally 
facilitate  the  correct  interpretation.  Fine  needle 
aspiration  is  used  more  appropriately  in  the  di- 
agnosis of  inoperable  ovarian  cancer  and  for  con- 
firmation of  suspected  recurrent  disease. 


Spread  and  Staging 

Ovarian  epithelial  cancer  is  generally  stated 
to  be  bilateral  in  one  third  to  half  of  the  cases, 
but  if  the  analysis  of  laterality  is  restricted  to 
those  cases  in  which  there  is  no  extraovarian 
extension  (stage  I cases)  to  exclude  participation 
of  the  contralateral  ovary  in  generalized  spread, 
the  figure  for  bilateral  involvement  is  less  than 
20  percent  (48).  Since  lymphatic  pathways 
between  the  ovaries  have  been  considered  of 
minor  importance  in  the  spread  of  ovarian  can- 
cer, bilaterality  in  most  stage  I cases  has  been 
assumed  to  reflect  independent  origin  of  tumor 
in  each  ovary.  Recent  molecular  genetic  and 
karyotypic  studies,  which  have  shown  identical 
or  almost  identical  findings  in  both  ovaries  in 
most  stage  III  cases  with  bilateral  involvement, 
however,  have  suggested  that  only  one  of  the 
ovarian  cancers  is  primary  and  the  other,  meta- 
static (49,52,56).  Future  investigations  of  stage 
IB  ovarian  cancers  should  provide  interesting 
information  regarding  the  clonality  of  bilateral 
tumors,  but  the  results  must  be  correlated  with 
the  survival  rates  of  patients  with  clonal  and 
nonclonal  carcinomas  for  optimal  evaluation  of 
whether  the  two  tumors  are  the  same  or  of 
independent  primary  origin. 

The  routes  of  spread  of  epithelial  ovarian  can- 
cer are  reflected  in  its  staging  systems,  of  which 
the  most  widely  used  is  that  of  FIGO  (53).  The 
current  FIGO  staging  system  and  the  parallel 
Tumor,  Node,  Metastasis  (TNM)  system  are  pre- 
sented in  Table  2-2.  These  systems  reflect  the 
direct  spread  of  ovarian  cancers  to  adjacent  pel- 
vic organs  and  the  pelvic  wall;  implantation  on 
the  peritoneum,  especially  in  the  right  paracolic 
gutter,  on  the  right  undersurface  of  diaphragm, 
and  on  the  omentum  (fig.  2-8);  metastasis  to 
pelvic  (iliac,  obturator,  and  hypogastric)  lymph 
nodes  via  broad  ligament  lymphatics  and  to 
para-aortic  lymph  nodes  via  infundibulopelvic 
ligament  lymphatics  (fig.  2-9)  (44,47,55);  and 
hematogenous  spread.  The  frequencies  of  the 
stages  of  ovarian  carcinomas  and  borderline  tu- 
mors (distinguished  by  WHO  criteria)  (page  52) 
are  shown  in  Table  2-3. 

Ovarian  cancers  are  often  understaged  by  in- 
experienced surgeons,  who  may  fail  to  sample 
adequately  the  peritoneum  and  lymph  nodes. 
The  importance  of  careful  staging  is  emphasized 
by  the  finding  that  operative  reevaluation  of 
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Table  2-2 

TUMOR-NODE-METASTASIS  AND  INTERNATIONAL  FEDERATION  OF 
GYNECOLOGY  AND  OBSTETRICS  STAGING  SYSTEMS  FOR  OVARIAN  CANCER* 


Primary  Tumor  (T) 

TNM 

FIGO 

DEFINITION 

TX 

— 

Primary  tumor  cannot  be  assessed 

TO 

— 

No  evidence  of  primary  tumor 

T1 

I 

Tumor  limited  to  ovaries  (one  or  both) 

Tla 

lA 

Tumor  limited  to  one  ovary;  capsule  intact,  no  tumor  on  ovarian  surface,  no 
malignant  cells  in  ascites  or  peritoneal  washings 

Tib 

IB 

Tumor  limited  to  both  ovaries;  capsules  intact,  no  tumor  on  ovarian  surface,  no 
malignant  cells  in  ascites  or  peritoneal  washings 

Tic 

IC 

Tumor  limited  to  one  or  both  ovaries  with  any  of  the  following:  capsule  ruptured, 
tumor  on  ovarian  surface,  malignant  cells  in  ascites  or  peritoneal  washings 

T2 

II 

Tumor  involves  one  or  both  ovaries  with  pelvic  extension 

T2a 

IIA 

Extension  and/or  implants  on  the  uterus  and/or  tube(s);  no  malignant  cells  in 
ascites  or  peritoneal  washings 

T2b 

IIB 

Extension  to  other  pelvic  tissues;  no  malignant  cells  in  ascites  or  peritoneal  washings 

T2c 

lie 

Pelvic  extension  (Ila  or  Ilb)  with  malignant  cells  in  ascites  or  peritoneal  washings 

T3  and/or 

III 

Tumor  involves  one  or  both  ovaries  with  microscopically  confirmed  peritoneal 

N1 

metastasis  outside  the  pelvis  and/or  regional  lymph  node  metastasis 

T3a 

IIIA 

Microscopic  peritoneal  metastasis  beyond  the  pelvis 

T3b 

IIIB 

Macroscopic  peritoneal  metastasis  beyond  the  pelvis  2 cm  or  less  in  greatest  dimension 

T3c  and/or 

me 

Peritoneal  metastasis  beyond  the  pelvis  more  than  2 cm  in  greatest 

N1 

dimension  and/or  regional  lymph  node  metastasis 

Ml 

IV 

Distant  metastasis  (excludes  peritoneal  metastasis) 

Note:  Liver  capsule  metastasis  is  T3/stage  III;  liver  parenchymal  metastasis,  Ml/stage  IV.  Pleural  effusion 
must  have  positive  cytology  for  Ml/stage  IV. 

Regional  Lymph  Nodes  (N) 

NX  Regional  lymph  nodes  cannot  be  assessed 

NO  No  regional  lymph  node  metastasis 

N 1 Regional  lymph  node  metastasis 

Distant  Metastasis  (M) 

TNM  FIGO  DEFINITION 

MX  — Presence  of  distant  metastasis  cannot  be  assessed 

MO  — No  distant  metastasis 

Ml  IV  Distant  metastasis  (excludes  peritoneal  metastasis) 

Note:  The  presence  of  nonmalignant  ascites  is  not  classified.  The  presence  of  ascites  does  not  affect  staging  un- 
less malignant  cells  are  present. 

pTNM  Pathologic  Classification 

The  pT,  pN,  and  pM  categories  correspond  to  the  T,  N,  and  M categories. 

STAGE  GROUPING 


AJCC/UICC** 

FIGO 

Stage  lA 

Tla 

NO 

MO 

Stage  lA 

Stage  IB 

Tib 

NO 

MO 

Stage  IB 

Stage  IC 

Tic 

NO 

MO 

Stage  IC 

Stage IIA 

T2a 

NO 

MO 

Stage  IIA 

Stage  IIB 

T2b 

NO 

MO 

Stage  IIB 

Stage  lie 

T2c 

NO 

MO 

Stage  lie 

Stage  IIIA 

T3a 

NO 

MO 

Stage  IIIA 

Stage  IIIB 

T3b 

NO 

MO 

Stage  IIIB 

Stage  me 

T3c 

NO 

MO 

Stage  me 

AnyT 

N1 

MO 

Stage  IV 

AnyT 

Any  N 

Ml 

Stage  IV 

*From:  Manual  for  Staging  of  Cancer,  4th  ed.  Beahrs  OH,  Henson  DE,  Hutter  RV,  Kennedy  BJ,  eds.  Philadel- 
phia: JB  Lippincott  Company,  1992,  and  TNM  Classification  of  Malignant  Tumors,  5th  ed.  Sobin  LH,  Wittekind 
C,  eds.  New  York:  John  Wiley  & Sons,  1997. 

**AJCC  = American  Joint  Committee  on  Cancer;  UICC  = Union  Internationale  Centre  le  Cancer. 
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Figure  2-8 

PERITONEAL  ROUTE  OE  SPREAD 
OF  OVARIAN  CANCER 

Portions  of  the  omentum,  small  intestine,  and  transverse 
colon  are  not  illustrated.  (From  Knapp  RC,  Berkowitz  RS, 
Leavitt  P Jr,  Bast  RC  Jr.  Natural  history  and  detection  of 
ovarian  cancer.  In:  Buchsbaum  HG,  ed.  Gynecology  and 
Obstetrics,  vol.  4.  Philadelphia:  Lippincott,  1988.) 


suboptimally  staged  tumors  by  experienced  sur- 
geons elevates  the  stage  in  almost  one  third  of 
the  cases  (51).  If  one  includes  all  stages  of  ovar- 
ian cancer,  the  pelvic  or  para-aortic  lymph  nodes 
or  both  are  involved  by  tumor  in  50  to  60  percent 
of  the  cases  (40,41,57).  The  frequency  of  lymph 
node  involvement  according  to  stage  as  deter- 
mined without  consideration  of  lymphadenec- 
tomy  findings  is  presented  in  Table  2-4.  The  most 
common  sites  of  distant  metastasis  at  the  time 
of  staging  are  the  lung  and  pleura  and  the  liver. 
Additional  distant  sites  that  are  occasionally 
involved  at  presentation  are  bone,  skin,  and 
brain,  although  a wide  variety  of  other  rare  sites 
of  spread  have  been  reported  as  well  (45,46,50). 


Figure  2-9 

LYMPH  NODES  DRAINING  OVARIES 
Pelvic  and  para-aortic  lymph  nodes  are  illustrated. 
(Courtesy  of  Dr.  Renato  Musumeci,  Milan,  Italy.) 


Autopsy  studies,  reflecting  mainly  the  end- 
stages  of  the  disease,  have  added  another  dimen- 
sion to  the  knowledge  of  the  spread  of  ovarian 
cancer  (39,42,54).  In  addition  to  peritoneal  and 
lymph  node  spread,  which  are  found  in  75  to  88 
percent  and  70  to  87  percent  of  the  cases  at 
autopsy,  respectively,  a number  of  organs  may  be 
involved,  as  listed  in  Table  2-5  (42,54).  The 
lymph  nodes  that  are  found  to  contain  tumor 
most  frequently  are  pelvic  and  abdominal  (para- 
aortic and  mesenteric),  but  thoracic,  cervical, 
supraclavicular,  axillary,  and  inguinal  lymph 
nodes  are  often  involved  as  well.  Abdominal  vis- 
cera are  frequently  invaded  by  tumor  as  a result 
of  direct  extension,  spread  from  the  peritoneum, 
or  lymphatic  spread.  The  most  common  cause  of 
death  from  ovarian  cancer  is  carcinomatosis,  fol- 
lowed by  infection  and  pulmonary  embolism;  che- 
motherapy toxicity  is  a contributory  factor  in  some 
cases  (43)  and  the  major  factor  in  occasional  cases. 
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Table  2-3 

STAGE  DISTRIBUTION  OF 
OVARIAN  CANCER* 


Stage 

Carcinoma  (%) 

Borderline  (%) 

I 

24 

73 

A 

13 

53 

B 

3 

11 

C 

8 

9 

II 

13 

9 

A 

3 

2 

B&C 

10 

7 

III 

47 

17 

IV 

16 

1 

* Adapted  from  reference  53.  FIGO  accepts  the 
WHO  criteria  for  the  distinction  between  borderline 
tumors  and  carcinomas. 


Treatment 

The  treatment  of  ovarian  cancer  is  compli- 
cated and  controversial  in  several  of  its  aspects. 
The  approach  that  follows  is  currently  the  most 
widely  used  although  exceptions  are  made  in 
individual  cases  (59-62,64,65).  In  the  absence  of 
widespread  dissemination  and  inoperability,  the 
initial  management  of  ovarian  cancer  includes 
abdominal  exploration,  careful  staging,  and  re- 
moval of  all  or  almost  all  grossly  identifiable 
disease  (bulk  resection),  if  this  can  be  accom- 
plished technically  without  the  risk  of  serious 
complications.  The  standard  treatment  for  stage 
I ovarian  epithelial  cancer  is  bilateral  salpingo- 
oophorectomy  with  total  hysterectomy.  An  ex- 
ception may  be  made,  however,  in  the  manage- 
ment of  a child  or  a young  woman  with  a 
unilateral  tumor  in  whom  preservation  of  fertil- 
ity is  desirable.  In  that  situation  it  is  justifiable 
to  restrict  the  operation  to  a unilateral  oophorec- 
tomy or  salpingo-oophorectomy  if  the  cancer  is  of 
low-grade  malignancy,  if  it  is  one  that  is  rarely 
bilateral,  or  if  it  is  almost  always  curable  by 
chemotherapy.  If  such  an  approach  is  chosen, 
careful  follow-up  is  essential,  and  the  residual 
adnexa  and  uterus  may  be  removed  after  the 
patient  has  completed  her  childbearing.  The 
postoperative  management  of  women  with  stage 
I ovarian  cancer  differs  with  the  tumor  type. 
Patients  with  most  t}^es  of  primitive  germ  cell 
tumor  are  treated  routinely  with  combination 
chemotherapy  (66,67).  Those  with  grade  3 epi- 


Table  2-4 

FREQUENCY  OF  LYMPH  NODE 
METASTASIS  ACCORDING  TO  STAGE 


Stage* 

Series 

Series 

2^ 

Series 

3* 

I 

27% 

22% 

24% 

II 

30% 

50% 

50% 

III 

55% 

67% 

74% 

IV 

100% 

44% 

73% 

Total 

53% 

58% 

62% 

* Stage  as  determined  before  lymphadenectomy 
findings. 

**Epithelial  cancers;  adapted  from  reference  41. 
All  cancers;  adapted  from  reference  57. 
■’^Cancer;  adapted  from  reference  40. 

Table  2-5 

AUTOPSY  ORGAN  INVOLVEMENT* 

Percent 


Organ 

Series  1** 

Series  2^ 

Large  intestine 

55 

49 

Small  intestine 

52 

48 

Liver 

45 

48 

Lrmg 

39 

34 

Fallopian  tubes 

23 

— 

Pancreas 

21 

11 

Spleen 

15 

20 

Adrenal  gland 

15 

21 

Thyroid  gland 

2 

14 

Stomach 

12 

19 

Bone 

11 

11 

Uterus 

10 

— 

Kidney 

10 

7 

Brain 

6 

3 

Skin 

5 

5 

Breast 

1 

2 

*Excludes  serosal  involvement  only. 
**From  reference  42. 

' From  reference  54. 


thelial  cancers  usually  receive  postoperative 
chemotherapy  even  though  their  tumors  are 
stage  lA  or  IB.  Preoperative  rupture  of  many 
forms  of  ovarian  cancer  is  considered  an  indica- 
tion for  postoperative  chemotherapy,  external 
beam  radiation  therapy,  or  intr a- abdominal  in- 
stallation of  radioactive  colloids.  Patients  with 
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stage  II  ovarian  cancers  and  densely  adherent 
stage  I tumors  require  a more  extensive  surgical 
procedure  than  otherwise  to  remove  all  tumor  if 
possible,  followed  by  chemotherapy  in  some  cases. 
Women  with  stage  III  ovarian  cancer  are  treated 
by  most  gynecologists  by  bulk  resection  of  the 
tumor  even  though  uncertainty  exists  whether  the 
operation  itself  or  the  low  aggressiveness  of  tumors 
that  lend  themselves  to  successful  bulk  resection 
accounts  for  the  improved  prognosis  following 
this  procedure.  In  cases  of  stage  III  ovarian 
cancer  postoperative  chemotherapy  is  usually 
administered;  many  authorities,  however,  be- 
lieve that  most  stage  III  borderline  tumors  are 
an  exception  to  this  generalization. 

The  chemotherapeutic  agents  that  are  most 
commonly  used  for  epithelial  ovarian  cancers  are 
platinum  compounds  (cisplatin  and  carbo- 
platin),  various  alkylating  agents,  and  taxol  and 
related  drugs,  but  a wide  variety  of  other  agents 
(doxorubicin,  hexamethylmelamine)  have  been 
used,  particularly  in  combination  with  the  above 
drugs  (63).  Progesterone  and  tamoxifen  have 
occasionally  been  administered  for  low-grade 
carcinomas,  with  sporadically  encouraging  re- 
sults. Numerous  drugs,  including  cisplatin, 
dactinomycin,  the  vinca  alkaloids,  etoposide 
(VP-16),  bleomycin,  and  cyclophosphamide  in 
various  combinations,  have  been  used  to  treat 
primitive  germ  cell  tumors  (58,66,67);  the  most 
commonly  employed  combinations  at  the  pres- 
ent time  are  BEP  (bleomycin,  etoposide,  and 
cisplatin)  and  PVB  (cisplatin,  vinblastine,  and 
bleomycin).  Sex  cord-stromal  tumors  that  are  of 
high  grade,  have  ruptured,  have  spread  beyond 
the  ovary,  or  have  recurred  are  often  treated  with 
chemotherapeutic  regimens  similar  to  those 
used  for  germ  cell  tumors  (67). 

External  beam  radiation  therapy  is  currently 
used  much  less  often  than  chemotherapy  in  the 
management  of  advanced  ovarian  cancer  because 
of  an  association  with  a higher  frequency  of  com- 
plications than  the  latter  and  the  inadvisability 
of  delivering  tumoricidal  doses  to  the  renal  and 
hepatic  regions.  Radiation  therapy  is  most  effec- 
tive for  radiosensitive  tumors,  such  as  dys- 
germinoma  and  granulosa  cell  tumor,  for  minimal 
or  localized  disease,  and  as  salvage  therapy  after 
chemotherapy,  mostly  for  undetectable  or  minimal 
residual  disease.  Intra-abdominal  administration 


Table  2-6 

FIVE-YEAR  SURVIVAL  RATE  BY  STAGE: 
EPITHELIAL  CANCERS 


Stage 

FIGO  (%)* 

NCDB  (%)** 

I 

A 

79 

84 

89 

92 

B 

79 

85 

C 

70 

82 

II 

A 

57 

61 

57 

67 

B 

56' 

56 

C 

51 

III 

A 

23 

49 

24 

39 

B 

32 

26 

C 

19 

17 

rv 

8 

12 

*Adapted  from  reference  84. 

**National  cancer  data  base,  reference  82. 
diB  and  IIC. 


of  P32  has  likewise  been  used  in  the  treatment 
of  potential  or  minimal  peritoneal  spread. 

Prognosis 

Five-year  survival  rates  for  patients  with 
ovarian  epithelial  cancer  have  varied  widely, 
with  most  recorded  figures  presently  ranging 
between  30  and  40  percent.  The  differences  in 
reported  results  from  various  institutions  may 
depend  less  on  the  mode  of  therapy  utilized  than 
on  the  differing  proportions  of  cases  within  each 
stage,  the  inclusion  or  exclusion  of  tumors  of 
borderline  malignancy,  and  the  diagnostic  cri- 
teria of  the  pathologist.  The  stage  of  an  ovarian 
epithelial  cancer  is  generally  considered  the 
most  reliable  indicator  of  its  prognosis,  with  the 
survival  rate  three  to  four  times  higher  for  pa- 
tients with  stage  I than  with  stage  III  tumors 
(Table  2-6)  (68,69,74,82,84).  Other  clinical,  oper- 
ative, and  laboratory  findings  associated  with,  or 
possibly  associated  with,  a reduced  survival  are 
listed  in  Table  2-7.  The  independent  prognostic 
significance  of  some  of  these  findings  is  clouded 
by  inadequate  appraisal  of  other  prognostic  fea- 
tures in  the  reported  investigations. 

A wide  variety  of  microscopic  features  of  epi- 
thelial ovarian  cancers  have  been  investigated 
for  their  prognostic  significance  in  numerous 
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Table  2-7 

OPERATIVE,  CLINICAL,  AND 
LABORATORY  FINDINGS 
INDEPENDENTLY  ASSOCIATED  WITH 
REDUCED  SURVIVAL  OTHER  THAN 
STAGE,  GRADE,  AND  DNA  PLOIDY 

1.  Large  volume  of  residual  tumor  after  cytoreduction 

2.  Ascites,  particularly  if  high  volume 

3.  Rupture,  preoperative  or  intraoperative* 

4.  Dense  adhesion  of  tumor** 

5.  Increasing  age ' 

6.  High  serum  level  of  CA125  postoperatively 

7.  High  serum  level  of  CA125  preoperatively'^ 

*Controversial  (88,89,91,92).  Spontaneous  preoper- 
ative rupture — reduced  survival;  intraoperative 
puncture  or  rupture — no  impact  on  survival  (91). 

**Controversial  (73,94). 

'Controversial  (80,83). 

■^Preliminary  evidence  (81). 

reports,  many  of  which  are  flawed  for  various 
reasons  (90).  Histologic  grade  has  been  studied 
most  extensively.  Various  grading  systems  have 
been  used,  with  most  based  on  architectural 
features,  the  degree  of  various  nuclear  abnor- 
malities, or  a combination  of  both.  Some  investi- 
gators, however,  have  included  other  findings  in 
their  grading  systems,  such  as  the  appearance  of 
the  tumor  margin,  the  amount  of  round  cell 
infiltration  and  the  quantity  of  stroma  within 
the  tumor,  and  the  presence  or  absence  of  vascu- 
lar space  invasion  (72).  Still  other  authors  have 
not  specified  their  criteria  for  grading,  or  in  multi- 
center studies,  have  allowed  participating  pathol- 
ogists to  utilize  their  own  criteria  (77).  Almost  all 
the  reported  studies  of  grading  have  shown  a 
correlation  with  prognosis,  at  least  at  a univariate 
level,  indicating  that  pathologists  using  a variety 
of  grading  methods  can  stratify  ovarian  cancers 
into  several  prognostic  groups.  The  success  in 
achieving  this  result  is  probably  based  on  the 
existence  of  a subset  of  easily  diagnosable  grades 
1,  2,  and  3 (or  4)  tumors.  The  poor  reproducibility 
of  grading,  as  shown  by  analysis  of  individual 
cases  circulated  among  pathologists,  however, 
indicates  that  disagreement  exists  on  tumors 
with  borderline  grades  (70).  The  unfortunate 
conclusion  is  that  unless  a tumor  is  judged  to 
belong  indisputably  within  a grade,  the  grade 


assigned  is  an  unreliable  criterion  on  which  to 
base  therapy  of  an  individual  patient. 

Some  investigators  have  concluded  that  mor- 
phometric analysis  of  features  such  as  mitotic 
figures  per  volume  index,  volume  percentage  of 
neoplastic  epithelium,  nuclear  density,  nuclear 
area,  and  nuclear  shape  is  more  objective  and 
reproducible  than  grading,  and  a more  accurate 
indicator  of  prognosis  (70,76,79).  This  approach 
warrants  further  investigation  in  carefully  de- 
signed studies.  In  most  investigations  of  ovarian 
cancer,  aneuploidy  and  in  some  studies,  a high 
S-phase  fraction,  correlate  with  a higher  tumor 
grade,  a higher  stage,  more  bulky  postoperative 
residual  disease,  a shorter  survival  time,  and  a 
reduced  survival  rate  in  comparison  to  diploidy 
and  a low  S-phase  fraction  (71,75,93).  In  some  of 
these  investigations  the  DNA  findings  were  shown 
to  be  independent  prognostic  indicators.  Authors 
of  reviews  of  the  literature,  however,  have  con- 
cluded that  DNA  ploidy  is  not  yet  established  as 
a reproducible  prognostic  indicator  independent 
of  other  parameters  of  outcome  (85,88).  The  inde- 
pendent prognostic  significance  of  tumor  cell 
type,  which  will  be  covered  in  the  chapters  to 
follow,  amplification  and  overexpression  of  vari- 
ous oncogenes  and  tumor-suppressor  genes  (86, 
88)  (page  46),  and  estrogen  and  progesterone 
receptor  levels  (78)  also  remains  controversial. 

Epidemiology 

Clues  to  the  causes  of  ovarian  epithelial  cancer 
have  been  provided  by  epidemiologic  data,  which 
can  be  divided  into  those  that  are  generally  ac- 
cepted and  those  that  remain  controversial  and 
require  further  investigation  (Table  2-8)  (99, 
113).  Nulliparity  has  been  shown  in  several  stud- 
ies to  be  associated  with  a 1.5  to  3.2  times  greater 
risk  of  the  development  of  ovarian  cancer  than 
parity,  with  most  investigators  reporting  a pro- 
gressive decrease  in  risk  with  increasing  parity 
and  increasing  duration  of  lactation.  Women 
who  have  never  used  oral  contraceptives  have  a 
risk  1.4  to  2.5  times  greater  than  that  of  women 
who  have  ever  used  these  drugs;  also,  the  risk  of 
ovarian  cancer  decreases  with  increasing  dura- 
tion of  usage  (103).  A controversial  finding  is  the 
suggestion  of  an  increased  risk  of  development 
of  ovarian  cancer  in  women  who  have  been  ex- 
posed to  ovulation-inducing  drugs  and  have  not 
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Table  2-8 

ACCEPTED  AND  PROPOSED 
RISK  FACTORS  FOR 
OVARIAN  EPITHELIAL  CANCER 


Generally 

Accepted 

Preliminary  or 
C ontroversial 

Nulliparity 

Exposure  to  ovulation- 

No  oral  contraceptive 

inducing  drugs 

usage 

No  breast  feeding 

High  fat  diet 
High  galactose  diet 
Talc  exposure 

Family  history. 

Subclinical  mumps  oophoritis 

especially  if 

Unopposed  estrogen  adminis- 

hereditary 

tration 

Radiation  exposure 

Prior  tubal  ligation  or 
hysterectomy 

succeeded  in  becoming  pregnant  (130);  conclu- 
sions drawn  from  studies  of  this  possible  associ- 
ation have  been  flawed,  however,  by  major  com- 
ponents of  borderline  epithelial  and  granulosa 
cell  tumors  among  the  cancers  found  in  the 
treated  groups  since  such  tumors  appear  to  have 
little  in  common  biologically  (129).  The  associa- 
tions with  nulliparity  and  never-usage  of  oral 
contraceptives  support  strongly  the  incessant 
ovulation  theory  of  development  of  ovarian  cancer. 
According  to  this  theory  ovulation  causes  a loss  of 
integrity  of  the  ovarian  surface  epithelium  fol- 
lowed by  regeneration,  multiple  mutations,  and 
eventual  transformation  to  carcinoma.  Because 
the  surface  epithelial  cells  are  not  stem  cells  that 
give  rise  to  fully  differentiated  cells  like  the  stem 
cells  of  the  basal  layer  of  the  epidermis  and  those 
in  intestinal  cr5qDts,  the  regenerated  ovarian  sur- 
face epithelial  cells  are  similar  to  their  forebears, 
retaining  the  capacity  to  proliferate  after  addi- 
tional trauma  by  subsequent  ovulations  (104). 
Multiple  reparative  events  may  be  associated  with 
mutations  in  these  cells,  with  activation  of  onco- 
genes and  inactivation  of  tmnor-suppressor  genes, 
eventually  resulting  in  the  development  of  a carci- 
noma (104).  A second  component  of  the  incessant 
ovulation  theory,  which  is  espoused  by  some 
investigators,  is  that  surface  epithelial  regener- 
ation is  accompanied  by  a downgrowth  of  the 
reparative  epithelium  into  the  stigmata  of  ovu- 
lation, with  the  formation  of  surface  epithelial 
inclusion  glands.  Most  ovarian  carcinomas. 


which  are  basically  cystic,  appear  to  arise  from 
these  glands  rather  than  directly  from  the  sur- 
face epithelium.  The  mechanism  of  development 
of  these  inclusions,  however,  is  not  entirely  clear. 
Although  the  stigmata  of  ovulation  have  not  been 
carefully  studied  histologically,  no  convincing  ev- 
idence has  been  advanced  that  the  surface  epi- 
thelium invades  them  to  form  intraparenchymal 
epithelial  inclusions.  In  an  unpublished  study  of 
over  900  ovaries  removed  surgically,  there  was  no 
association  of  surface  epithelial  inclusion  glands 
with  sites  of  ovulation;  also,  the  number  of  these 
inclusions  increased  with  patient  age,  and  they 
were  significantly  more  common  in  parous  than 
nulliparous  women  (R.E.S.,  unpublished  data, 
1980).  Finally,  women  with  polycystic  ovarian 
disease,  who  do  not  ovulate  or  ovulate  only  rarely, 
have  inclusion  cysts  in  their  ovaries  much  more 
often  than  women  without  this  disorder  (121). 

Alternative  explanations  for  the  association  be- 
tween incessant  ovulation  and  the  increased  risk 
of  ovarian  epithelial  cancers  are  hormonal.  One 
proposed  hormonal  explanation  is  that  pituitary 
gonadotropic  hormones  affect  the  surface  epithe- 
lium and  its  inclusion  glands  in  the  direction  of 
malignancy.  It  is  known  that  both  pregnancy  and 
oral  contraceptive  intake  cause  a reduction  in 
pituitary  gonadotropins,  and  it  is  postulated  ad- 
ditionally that  an  unknown  proportion  of  nulli- 
parous  women,  who  are  at  high  risk  for  ovarian 
cancer,  may  be  nulliparous  because  of  ovarian 
hypofunction,  which  results  in  a secondary  in- 
crease in  pituitary  gonadotropin  levels.  A second 
proposed  hormonal  explanation  for  the  pathoge- 
netic role  of  incessant  ovulation  is  that  follicular 
rupture  exposes  the  surface  epithelium  to  high 
concentrations  of  estrogens  and  possibly  other 
constituents  in  the  follicular  fluid.  The  existence 
of  receptors  for  various  hormones  in  the  ovarian 
surface  epithelium  strengthens  the  possibility 
that  these  substances  may  have  a role  in  the 
development  of  ovarian  epithelial  cancer. 

Approximately  7 percent  of  women  with  ovar- 
ian epithelial  cancer  have  one  or  more  relatives 
with  the  disease  (familial  ovarian  cancer).  These 
women  are  estimated  to  have  a risk  for  the 
development  of  ovarian  cancer  slightly  over 
three  times  that  of  women  without  a family 
history.  It  has  been  estimated  that  less  than  1 to 
3 percent  of  ovarian  cancer  patients  have  a germ- 
line  genetic  abnormality  that  greatly  increases 
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their  risk  of  development  of  ovarian  cancer  (he- 
reditary ovarian  cancer ) ( 1 07 ) . Three  hereditary 
types  of  ovarian  cancer  with  autosomal  domi- 
nant modes  of  inheritance  from  either  the 
mother  or  father  have  been  described:  the 
ovary-specific  syndrome;  the  breast-ovary  s}m- 
drome;  and  the  Lynch  II  S3mdrome,  in  which 
cancer  may  appear  in  the  ovary,  endometrium, 
colon,  and  occasionally  other  organs  with  vari- 
able degrees  of  frequency  (114).  The  gene  that  is 
most  frequently  mutated  in  the  hereditary 
breast-ovary  form  iBRCAl)  is  present  on  the 
long  arm  of  chromosome  17  at  locus  21.  Carriers 
of  BRCAl  have  a lifetime  risk  of  50  percent  for 
ovarian  cancer. 

Dietary  composition  has  been  linked  to  ovar- 
ian epithelial  cancer  by  some  investigators,  ei- 
ther directly  on  the  basis  of  case-control  studies 
or  indirectly  on  the  basis  of  differences  in  ovarian 
cancer  incidence  in  various  countries  with  dietary 
differences  (Table  2-9).  Diets  high  in  meat  and 
animal  fats,  daily  products,  and  specifically  galac- 
tose have  been  implicated  by  several  groups  of 
investigators.  Although  diet  may  be  responsible  for 
the  international  differences  observed,  other  fac- 
tors such  as  family  size  and  environmental  expo- 
sure may  also  have  important  roles. 

Women  with  ovarian  epithelial  cancer  have 
been  shown  in  some  studies  to  use  talcum  pow- 
der, which  may  contain  asbestos  particles,  on  the 
perineum  almost  twice  as  often  as  controls.  Since 
particles  introduced  into  the  vagina  may  pass 
upward  in  the  female  genital  tract  and  be  recov- 
ered in  the  peritoneal  cavity,  it  is  postulated  that 
talc  may  travel  that  route  and  result  in  malignant 
transformation  of  the  ovarian  surface  epithe- 
lium. Other  factors  that  have  been  implicated  in 
the  development  of  ovarian  cancer  but  are  either 
controversial  or  if  generally  accepted,  account  for 
only  a small  proportion  of  the  cases  are  subclini- 
cal  mumps  oophoritis,  radiation  exposure,  and 
unopposed  estrogen  replacement  therapy  for 
menopausal  symptoms.  Finally,  prior  tubal  liga- 
tion and  prior  hysterectomy  have  been  shown  in 
several  studies  to  reduce  the  risk  of  ovarian  can- 
cer by  unknown  mechanisms  (105).  Prevention  of 
upward  passage  of  talc  or  other  possible  carcino- 
gens in  the  female  genital  tract  has  been  sug- 
gested as  an  explanation  for  the  apparent  protec- 
tive effect  of  these  operations  (127). 


Table  2-9 

AGE-ADJUSTED  ANNUAL  INCIDENCE 
RATES  PER  100,000  POPULATION 
OF  OVARIAN  CANCER* 


Sweden 

14.9 

United  States  (white) 

9.4  to  13.3 

Germany 

11.8 

England 

11.1 

United  States  (black) 

8.6  to  9.9 

Israel  (native  Jews) 

8.7 

Finland 

7.9 

India 

4.6 

Japan 

2.7 

*Adapted  from  Table  8-1,  reference  113. 


Pathogenesis 

At  present  it  is  not  known  what  proportion  of 
ovarian  epithelial  cancers  develop  de  novo  from 
the  surface  epithelium  or  its  inclusion  glands  and 
what  proportion  originate  in  preexisting  benign 
epithelial  tumors  or  non-neoplastic  disorders 
such  as  endometriosis.  There  is  abundant  evidence 
that  ovarian  carcinomas  in  the  epithelial-stromal 
category  can  arise  de  novo  fi'om  the  surface  epithe- 
lium and  its  inclusions.  Borderline  tumors  and 
carcinomas  of  microscopic  dimensions  have  been 
observed  to  arise  directly  in  these  sites  (figs.  2-10, 
2-11)  and  are  commonly  associated  with  dyspla- 
sia in  similar  sites  elsewhere  in  the  same  or 
contralateral  ovary  (figs.  2-12,  2-13)  (95,100,106, 
125).  Tubal  metaplasia  of  surface  epithelial  in- 
clusion glands  in  ovaries  contralateral  to  those 
containing  epithelial  cancers  (fig.  2-14)  is  signif- 
icantly more  common  than  in  control  ovaries, 
suggesting  that  mullerian  differentiation  may 
be  an  early  step  in  carcinogenesis  (95,117,121). 
Since  more  ovarian  epithelial-stromal  tumors  are 
located  within  the  ovarian  stroma  than  on  its 
surface,  at  least  in  their  early  stages,  it  is  logical  to 
conclude  that  such  tmnors  arise  principally  from 
epithelial  inclusion  glands  rather  than  directly 
from  the  surface  epithelium.  Also,  morphologic 
and  immunohistochemical  characteristics  (tubal 
metaplasia;  immunostaining  for  CA125,  CA19- 
9,  human  milk  fat  globule  protein,  and  placen- 
tal-like alkaline  phosphatase;  expression  of 
HER-2  neu/gene)  that  are  often  found  in  epithe- 
lial cancers,  are  either  absent  or  much  less  fre- 
quent in  the  surface  epithelium  than  in  glandular 
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Figure  2-10 

HIGH-GRADE  OVARIAN  CARCINOMA 
ARISING  ON  SURFACE  OF  OVARY 
The  tumor  occupies  one  wall  of  a crevice  on  the  ovarian 
surface.  Tire  opposite  wall  of  the  crevice  is  lined  by  normal-ap- 
pearing surface  epithelium.  (Fig.  15-3  from  Scully  RE.  Ovaiy. 
In:  Henson  DE,  Albores-Saavedra  J,  eds.  The  pathology  of 
incipient  neoplasia.  Philadelphia:  WB  Saimders,  1993:285.) 


inclusion  epithelium,  consistent  with  a greater 
tendency  of  the  latter  to  undergo  neoplasia.  Pos- 
sibly the  greater  contact  of  the  inclusions  with 
ovarian  stroma  is  partly  responsible  for  the  dif- 
ferences between  their  epithelium  and  that  of 
the  ovarian  surface  in  this  respect. 

Evidence  for  the  development  of  carcinomas 
from  preexisting  benign  epithelial  lesions  include: 
1)  an  average  mean  age  of  patients  with  epithelial 
cancers  12  years  older  than  that  of  patients  with 
benign  epithelial  tumors  (126);  2)  the  five-times 
greater  frequency  of  benign  epithelial  tumors  in 
first-  and  second-degree  relatives  of  patients 
with  ovarian  cancer  than  in  controls  (98);  and  3) 
the  identification  of  benign-appearing  epithe- 
lium in  a high  proportion  of  cases  of  epithelial 
cancer  by  retrospective  study  of  routinely  sam- 
pled tumors  (120,125).  In  one  study,  the  associa- 
tion of  carcinoma  with  benign-appearing  epithe- 
lium was  highest  in  cases  of  mucinous  carcinoma, 


Figure  2-11 

GRADE  1 ADENOCARCINOMA 
Tumor  occupies  the  site  of  a surface  epithelial  inclusion 
gland.  (Fig.  15-5  from  Scully  RE.  Ovary.  In:  Henson  DE, 
Albores-Saavedra  J,  eds.  The  pathology  of  incipient  neopla- 
sia. Philadelphia:  WB  Saunders,  1993:286.) 

intermediate  in  cases  of  endometrioid  and  clear 
cell  carcinomas,  and  lowest  in  cases  of  serous  and 
transitional  cell  carcinomas  (125).  The  benign  ep- 
ithelium was  found  in  cystadenomas,  ad- 
enofibromas,  and  endometriosis,  the  last  of  which 
is  frequently  associated  with  clear  cell  and  en- 
dometrioid carcinomas.  Although  the  presence  of 
benign-appearing  epithelium  in  association  with 
both  borderline  tumors  and  carcinomas  suggests 
an  origin  of  these  tumors  from  this  epithelium,  in 
some  cases  the  latter  may  be  part  of  a collision 
lesion  and  in  others  it  may  be  malignant  epithe- 
lium that  has  undergone  maturation  to  the  extent 
that  it  appears  indistinguishable  from  benign 
epithelium  on  routine  staining.  Such  maturation 
is  frequently  observed  in  metastatic  adenocarci- 
nomas from  the  intestine  and  pancreas  (see  chap- 
ter 18).  These  alternative  explanations  for  the 
association  of  benign-appearing  and  malignant 
epithelium  in  the  same  specimen  (origin  versus 
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Figure  2-12 

EPITHELIAL  INCLUSION  GLANDS 
Four  surface  epithelial  inclusion  glands  and  cysts,  one  of 
which  is  lined  by  dysplastic  epithelium  (center). 


Figure  2-13 

EPITHELIAL  INCLUSION  GLAND 
Severe  dysplasia  of  the  lining  of  the  epithelial  inclusion 
gland  illustrated  in  figure  2-12. 


Figure  2-14 

TUBAL  METAPLASIA 
OF  SURFACE  EPITHELIAL 
INCLUSION  GLAND 
Some  of  die  lining  cells  are  ciliated. 
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maturation)  make  it  impossible  to  obtain  an 
accurate  figure  at  the  present  time  for  the  fre- 
quency of  cancer  development  in  preexisting  be- 
nign epithelial  lesions.  Solution  of  this  problem 
requires  further  investigation  in  specifically  de- 
signed prospective  studies  and  the  additional  use 
of  evolving  techniques  such  as  immunohistochem- 
istry,  molecular  genetics,  and  DNA  image  analysis 
applied  to  the  epithelial  cells  of  all  the  types  en- 
countered in  these  tumors. 

Chromosomal  and  Genetic  Abnormalities 

Simple  changes  in  the  karyot3q>es  of  ovarian 
tumors,  consisting  of  numerical  changes  only,  a 
single  structural  change,  or  both,  are  largely  con- 
fined to  benign,  borderline,  and  low-grade  malig- 
nant forms.  The  most  common  simple  change  is 
trisomy  12,  which  is  seen  most  frequently  in  fibro- 
mas, juvenile  grgmulosa  cell  tumors,  and  border- 
line epithelial  tumors  (118,119). 

Moderately  and  poorly  differentiated  ovarian 
carcinomas  almost  always  have  complex  changes 
in  their  karyotypes,  with  numerous  numerical  as 
well  as  structural  alterations  (101,112,118).  The 
most  common  numerical  changes  are  chromo- 
some losses,  involving  particularly  chromosomes 
X,  22, 17, 13,  and  8.  Structural  abnormalities  are 
more  numerous  with  increasing  grade  and  stage 
of  the  carcinoma.  Chromosomes  that  have  been 
shown  to  be  structurally  abnormal  most  often 
are:  1,  3,  6,  11,  12,  13,  17,  18,  and  19. 

Relatively  little  is  known  about  the  role  of 
oncogenes,  tumor  suppressor  genes,  and  DNA 
repair  genes  in  the  development  of  ovarian  car- 
cinoma since  only  a few  of  these  genes  have  been 


studied  by  more  than  a few  investigators,  and 
the  results  have  not  always  agreed  (96,123). 
Human  epidermal  growth  factor  receptor-2/neu- 
roblastoma  {HER-2  tneu)  gene,  also  referred  to 
as  c-erbB-2  and  located  on  chromosome  17q,  has 
been  shown  to  be  amplified  in  0 to  32  (average, 
18)  percent  and  overexpressed  in  0 to  72  (aver- 
age, 27)  percent  of  ovarian  carcinomas  (128),  but 
whether  amplification  or  overexpression  is  an 
independent  prognostic  indicator  remains  con- 
troversial (115,116,122,128).  Epidermal  growth 
factor  receptor  (erbB-l)  gene  is  often  over- 
expressed in  ovarian  carcinomas  but  whether 
overexpression  correlates  with  survival  is  also 
controversial  (110,124).  Rat  sarcoma  (ras)  genes, 
chicken  myelocytomatosis  (c-myc),  fos  (a  mem- 
ber of  the  myc  family),  and  macrophage-colony 
stimulating  factor  receptor  (fms)  genes  have 
been  demonstrated  to  be  amplified  or  over- 
expressed in  differing  percentages  of  cases  in 
several  small  series,  but  clear-cut  relations  to 
tumor  behavior  have  not  been  shown  (96,101A, 
103).  The  only  tumor  suppressor  gene  that  has 
been  investigated  extensively  in  ovarian  carci- 
noma is  p53,  which  is  located  on  chromosome  17. 
Immunohistochemical  staining  indicating  over- 
expression of  this  gene  has  been  demonstrated  in 
50  to  79  percent  of  ovarian  carcinomas  (111),  more 
often  in  poorly  differentiated  than  well-differenti- 
ated forms  (97),  twice  as  often  in  aneuploid  as  in 
diploid  tumors  ( 108),  and  three  times  as  frequently 
in  stages  IC  and  II  carcinomas  as  in  stages  lA  and 
IB  carcinomas  (109);  in  some  studies,  a correla- 
tion of  p53  overexpression  with  rate  or  length  of 
survival  has  been  demonstrated  (97,108). 
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SURFACE  EPITHELIAI^ 
STROMAL  TUMORS 

These  tumors  are  so  designated  because,  with 
occasional  exceptions,  they  are  considered  to  be 
derived  ultimately  from  the  ovarian  surface  epi- 
thelium ( modified  mesothelium ) and  the  adj  acent 
ovarian  stroma.  The  evidence  for  a surface  epi- 
thelial origin  is  strongest  for  the  serous,  en- 
dometrioid, and  clear  cell  subtypes,  and  is  substan- 
tial but  weaker  for  other  forms  such  as  mucinous 
and  squamous  cell  tumors,  some  of  which  originate 
from  epithelial  elements  within  germ  cell  tumors. 
Nevertheless,  because  of  the  frequency  with  which 
the  six  specific  subtypes  of  these  tumors  are  ad- 
mixed and  the  similarities  in  their  biologic  behav- 
ior and  treatment,  it  is  convenient  and  practical  to 
include  all  of  them  except  those  that  are  clearly  of 
germ  cell  lineage  within  the  surface  epithelial- 
stromal  category.  The  word  “stroma”  is  included 
in  the  terminology  of  this  group  of  tumors  be- 
cause stroma  is  present  in  variable  amounts  in 
all  the  subtypes  and  is  the  predominant  neoplas- 
tic element  in  some  of  them.  Additionally,  unlike 
the  stroma  of  tumors  elsewhere  in  the  body,  the 
stroma  of  these  neoplasms  is  derived  in  most 
cases  from  the  distinctive  ovarian  stroma  and  can 
secrete  steroid  hormones,  resulting  in  endocrine 
manifestations  that  may  dominate  the  clinical 
presentation  (see  chapter  19). 

Surface  epithelial-stromal  tumors  account 
for  50  to  55  percent  of  all  ovarian  tumors,  and 
their  malignant  forms  for  approximately  90  per- 
cent of  all  ovarian  cancers  in  the  western  world 
(4,5).  The  corresponding  figures  for  Japan  are  46 
to  50  percent  and  70  to  75  percent,  respectively 
(6,8).  Surface  epithelial  cancers  account  for  only 
58  percent  of  ovarian  cancers  in  Nigeria  (9). 

These  tumors  are  subclassified  pathologically 
according  to  four  criteria:  1)  the  epithelial  cell 
type(s);  2)  the  relative  amounts  of  epithelial  and 
stromal  components;  3)  the  location  of  the  epithe- 
lial elements;  surface  (exophytic),  cystic  (endo- 
phytic), or  both;  and  4)  the  histologic  patterns  and 
nuclear  features,  which  determine  whether  the 


tumor  is  benign,  borderline  (of  low  malignant 
potential),  or  carcinoma,  and  which  generally 
correlate  with  clinical  behavior.  The  six  epithelial 
cell  types  are  serous,  mucinous,  endometrioid, 
clear  (including  hobnail  and  other  rarer  cell 
types),  transitional  (urothelial),  and  squamous. 

The  Brenner  subtype  of  transitional  cell  tumor 
is  the  only  neoplasm  in  the  surface  epithelial-stro- 
mal category  that  typically  contains  a larger  stro- 
mal than  epithelial  component.  When  the  stroma 
of  tumors  of  the  other  cell  t3q>es  occupies  an  area 
greater  than  that  of  the  cysts  and  their  contents, 
the  suffix  “-fibroma”  is  added  to  the  diagnostic 
designation,  e.g.,  serous  adenofibroma;  the  pres- 
ence of  more  than  a rare  cyst  over  1 cm  in  diameter 
in  such  tumors  warrants  use  of  the  prefix  “cyst-” 
before  “adenofibroma.” 

The  epithelial  components  of  intraovarian  sur- 
face epithelial-stromal  tumors  are  thought  to 
arise  from  surface  epithelial  inclusion  glands  and 
cysts  (see  figs.  1-6,  1-7)  rather  than  directly  from 
the  surface  epithelium  (see  figs.  2-11-2-13).  These 
glands  and  cysts,  which  are  commonly  encoun- 
tered in  the  ovaries  of  adult  women,  but  may  also 
develop  earlier  in  life,  are  derived  from  the  surface 
epithelium,  probably  as  a result  of  an  interplay  of 
stromal  and  surface  epithelial  proliferation  or  the 
formation  of  surface  adhesions.  The  cysts  are  al- 
most always  lined  by  epithelial  cells  that  appear 
indifferent,  serous  (ciliated),  or  endometrioid; 
rarely,  they  are  lined  by  mucinous  or  clear  cells. 
Solid  nests  of  transitional  cells  (Walthard  nests) 
are  also  encountered  occasionally  in  the  superficial 
ovarian  stroma  or  the  ovarian  hilus,  and  may  be 
the  source  of  some  transitional  cell  tumors. 

The  subclassification  of  surface  epithelial- 
stromal  tumors  that  is  most  important  from  a 
clinical  viewpoint  is  their  division  into  benign, 
borderline,  and  carcinomatous  forms.  Tumors  in 
which  the  patterns  of  growth  and  cytologic  fea- 
tures are  intermediate  between  those  of  obvi- 
ously benign  and  obviously  malignant  tumors  of 
the  same  cell  type(s)  are  associated  with  a far 
better  prognosis,  stage  for  stage,  than  that  of 
ovarian  carcinomas  and  have  been  designated  by 
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the  World  Health  Organization  (WHO)  as  “tu- 
mors of  border  line  malignancy”  or  “tumors  of  low 
malignant  potential.”  These  neoplasms  have  been 
the  subject  of  considerable  controversy  among  both 
pathologists  and  gynecologists  with  regard  to  their 
diagnostic  features,  terminology,  and  therapy 
(66a).  The  WHO  recommends  the  presence  or  ab- 
sence of  “obvious  invasion”  of  the  stroma  of  the 
tumor  as  the  distinction  between  carcinomas  and 
borderline  tumors.  Some  pathologists,  however,  do 
not  require  obvious  stromal  invasion  for  a diagno- 
sis of  carcinoma  if  the  neoplastic  epithelial  cells  are 
malignant  cytologically.  Other  pathologists  have 
introduced  alternative  designations  for  various 
subtypes  of  borderline  tumors  such  as  “proliferat- 
ing,” “atypical,”  and  “atypical  proliferating”  (3,7). 
Another  problem  unique  to  the  mucinous  category 
of  neoplasms  is  controversy  as  to  whether  the 
“borderline”  tumors  that  are  associated  with  peri- 
toneal spread  in  the  form  of  pseudom3Tcoma  are 
always  primary  ovarian  tumors,  always  meta- 
static tumors  from  the  appendix  or  elsewhere,  or 
include  examples  of  both  (page  99).  From  a clin- 
ical viewpoint,  some  gynecologists  manage  high- 
stage  borderline  tumors  conservatively,  remov- 
ing as  much  tumor  as  technically  feasible  but 
withholding  chemotherapy  and  radiation  ther- 
apy, while  others  administer  additional  radia- 
tion or  chemotherapy.  As  a result  of  these  prob- 
lems, the  literature  on  borderline  tumors  is 
confusing,  particularly  when  the  diagnostic  cri- 
teria used  are  not  clearly  defined  and  important 
clinical  or  pathologic  data  are  missing. 

The  microscopic  features  of  malignant  epithe- 
lial-stromal tumors  (borderline  tumors  and  car- 
cinomas) that  have  been  shown  to  have  prognos- 
tic significance  are:  the  presence  or  absence  of 
obvious  stromal  invasion  (strong  evidence),  the 
extent  of  the  invasion  if  present  (strong  evi- 
dence), and  in  the  absence  of  obvious  invasion, 
whether  the  noninvasive  cells  are  only  atypical 
or  carcinomatous  (suggestive  evidence).  Because 
of  tumor  heterogeneity,  particularly  in  mucinous 
tumors,  the  extent  of  sampling  of  the  neoplasm 
is  important  for  assessment  of  the  validity  of 
authors’  conclusions.  Although  a large  body  of 
data  has  accumulated  on  serous  and  mucinous 
borderline  tumors,  criteria  for  their  classifica- 
tion and  nomenclature  remain  controversial. 
Much  less  information  exists  on  the  value  of 
various  criteria  for  distinguishing  the  much 


rarer  borderline  tumors  from  carcinomas  in  the 
other  epithelial  categories. 

To  promote  uniformity  of  terminology 
throughout  the  world,  we  propose  usage  of  the 
WHO  basic  diagnostic  criterion  for  distinguish- 
ing between  borderline  tumors  and  carcinomas, 
with  amplification  and  explanations  as  follows: 

Borderline  Tumor  (no  obvious  invasion) 
Variant 

With  intraepithelial  carcinoma  (the  extent  of  the 
carcinomatous  epithelium  should  be  noted) 

Carcinoma  (obvious  invasion)* 

Disorderly  penetration  of  the  cyst  wall  or  the 
stromal  component  of  a predominantly  fibro- 
matous  tumor  by  carcinoma  cells,  with  or 
without  a stromal  reaction**  or 
Confluence  of  carcinoma  cells  in  the  cyst  wall 
or  in  the  stromal  component  of  a predomi- 
nantly fibromatous  tumor** 

*Strict  adherence  to  the  criterion  of  obvious 
invasion  for  the  diagnosis  of  carcinoma  with- 
out consideration  of  other  microscopic  fea- 
tures will  result  in  underdiagnosis  of  a small 
number  of  otherwise  obvious  carcinomas.  For 
example,  some  serous  papillary  carcinomas 
characterized  by  large  areas  of  obvious  carci- 
noma may  have  a sharp  border  with  the 
adjacent  stroma,  or  the  latter  may  not  be 
present  in  available  sections.  Also,  exophytic 
intraepithelial  carcinomas  (serous  surface 
papillary  tumors  of  borderline  malignancy 
with  intraepithelial  carcinoma)  must  be  as- 
sumed to  have  a guarded  prognosis  regard- 
less of  their  extent,  since  their  cells  are  exposed 
to  the  peritoneal  cavity,  and  microscopic  carci- 
nomas on  or  near  the  surface  of  the  ovary  are 
commonly  associated  with  a malignant 
course  (19). 

**The  extent  of  the  obvious  invasion  should 
be  noted.  We  use  the  term  “microinvasion”  for 
the  presence  of  one  or  more  separate  foci  10 
sq  mm  or  less  in  area.  Microinvasive  carci- 
noma must  be  distinguished  from  micro- 
invasive  borderline  tumor,  in  which  a distinc- 
tive pattern  is  present  and  the  invasive  cells 
do  not  have  the  cytologic  features  of  carci- 
noma cells  (page  61). 

The  alternative  terms  for  borderline  tumors, 
proliferating,  atypical,  and  atypical  proliferating 
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(3,7),  are  undesirable  because  of  their  divergence 
from  current  generally  accepted  terminology, 
and  are  misleading  since  borderline  tumors  are 
capable  of  spread  beyond  the  ovary,  occasionally 
to  distant  sites,  and  can  be  fatal.  Use  of  the 
alternative  terms  (except  possibly  in  the  case  of 
borderline  Brenner  tumors)  would  not  transmit 
the  malignant  potential  of  these  neoplasms  to 
the  patients’  physicians;  would  result  in  a failure 
of  physicians  to  report  them  to  cancer  registries, 
such  as  that  of  FIGO,  eliminating  important 
avenues  for  further  investigation;  and  would 
confuse  many  pathologists,  clinicians,  and  epide- 
miologists by  engendering  nosologic  disarray. 

SEROUS  TUMORS 

Definition.  These  tumors  are  characterized 
in  their  benign  forms  and  in  well-differentiated 
areas  within  some  of  their  borderline  forms  by 
ciliated  epithelial  cells  and  occasionally  other 
cell  types  resembling  those  of  the  fallopian  tube. 
In  less  differentiated  tumors  the  epithelial  ele- 
ments lose  the  characteristic  cytologic  features 
of  tubal  epithelium  but  grow  in  distinctive  pat- 
terns including:  extensive,  often  complex  papil- 
larity  with  prominent  cellular  budding;  the  for- 
mation of  glands  with  irregular,  often  slit-like 
lumens;  and  solid  nests  and  sheets.  Psammoma 
bodies  and  larger  calcific  deposits  are  common, 
especially  in  serous  carcinomas. 

General  Features.  In  the  western  world  se- 
rous tumors  account  for  about  30  percent  of  all 
ovarian  neoplasms;  of  these,  approximately  60 
percent  are  benign;  10  percent,  borderline;  and 
30  percent,  carcinomatous  (42,44,62).  In  Asians, 
in  whom  epithelial  neoplasms  are  less  common 
than  in  Caucasians,  serous  tumors  account  for 
20  to  25  percent  of  all  ovarian  tumors  (38,57,69). 
Borderline  and  invasive  serous  tumors  together 
account  for  40  to  45  percent  of  all  ovarian  cancers 
( 59 ).  Serous  carcinomas  are  among  the  most  com- 
mon cancers  in  the  female  associated  with 
paraneoplastic  phenomena  (see  chapter  20).  Oc- 
casionally, the  stroma  of  serous  tumors  is  acti- 
vated to  produce  steroid  hormones,  with  accom- 
panying endocrine  manifestations  (see  chapter 
19).  The  serum  level  of  CA125  is  elevated  in  over 
80  percent  of  cases  of  serous  carcinoma  (30,48);  a 
variety  of  other  markers  may  be  elevated  as  well. 


Figure  3-1 

SEROUS  CYSTADENOMA 

Tire  lining  of  the  thin-walled  cyst  is  smooth  and  glistening. 


Benign  serous  tumors  occur  at  any  age,  but  are 
most  common  in  women  in  the  reproductive  age 
group.  Borderline  tumors  are  rare  before  the  age 
of  20  years  but  the  incidence  increases  thereafter, 
with  an  average  patient  age  of  46  years  (44,64,69). 
Serous  carcinoma  is  exceedingly  rare  in  the  first 
two  decades  but  there  is  a progressively  increas- 
ing rise  in  age-specific  incidence  subsequently, 
with  an  average  patient  age  of  56  years  (64). 

Gross  Findings.  Serous  cystadenoma  is  com- 
posed of  one  or  more  thin-walled  cysts  filled  with 
watery  fluid  (fig.  3-1).  The  cyst  lining  may  bear 
polypoid  excrescences  composed  almost  entirely  of 
stroma  (fig.  3-2,  left)  and  characterized  by  a firm 
consistency  if  the  stroma  is  dense  and  fibrous,  or  a 
soft  consistency  if  it  is  edematous  (fig.  3-2,  right). 
Tumors  containing  stromal  “polyps”  cannot  be  dis- 
tinguished with  certainty  from  serous  borderline 
cystic  tumors  on  gross  examination  alone,  but  the 
latter  tumors  typically  have  a lush  growth  of  fine 
papillae  as  well  as  polypoid  excrescences  (fig.  3-3). 
Serous  cystadenomas  can  be  large  but  only  occa- 
sionally reach  the  huge  dimensions  that  are  more 
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Figure  3-2 

SP]ROLIS  PAPILLARY  CYSTADENOMA 

Left:  The  inner  surface  of  the  large  cyst  bears  numerous  polypoid  projections,  which  were  composed  predominantly  of  stroma. 
Right:  The  polypoid  projections  were  soft  and  edematous. 


Fignre  3-3 

SEROUS  PAPILLARY  CYSTIC  TUMOR  OF  BORDERLINE  MALIGNANCY 
A large  portion  of  the  inner  surface  of  the  cyst  is  covered  by  both  large  polypoid  excrescences  and  small  papillae.  (Fig.  1 
from  Richart  RM.  Boronow  RC,  Norris  HJ,  Scully  RE,  Woodruff  JD.  Diagnosing  borderline  tumors  of  the  ovary.  Contemp  Ob 
Gyn  1977;9:74-98.) 
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Figure  3-4 

SEROUS  SURFACE  PAPILLARY  ADENOFIBROMA 
The  external  surface  of  the  ovary  is  covered  by  confluent 
large  polypoid  excrescences  and  small  granular  papillae. 


Figure  3-5 

SEROUS  SURFACE  PAPILLARY  ADENOFIBROMA 
Some  of  the  polypoid  excrescences  are  edematous,  resem- 
bling vesicles. 


often  attained  by  mucinous  cystadenomas, 
which  are  on  average  almost  twice  the  diameter 
of  the  former.  Serous  cystadenomas  are  bilateral 
in  7 to  20  percent  of  the  cases  ( 42,57,62,72). 

Serous  surface  papillary  adenofibronias  ap- 
pear as  warty  excrescences,  which  are  usually 
limited  in  extent  but  may  be  widespread  on  the 
outer  surface  of  one  or  both  ovaries  (fig.  3-4). 
Exceptionally,  these  tumors  are  characterized  by 
large,  edematous,  polypoid  excrescences  resem- 
bling the  vesicles  of  a hydatidiform  mole  (fig. 
3-5).  Benign  serous  surface  tumors  may  be  im- 
possible to  distinguish  from  borderline  forms  on 
gross  examination  alone. 

Serous  adenofibromas  and  cystadenofibromas 
are  typically  hard,  white  to  yellow-white,  pre- 
dominantly solid,  fibromatous  tumors  that  con- 
tain glands  or  cysts  filled  with  clear  fluid.  The 
cyst  linings  may  bear  polypoid  excrescences,  and 
their  presence  in  combination  with  the  hard 
consistency  of  the  stromal  component  may  lead 
to  an  erroneous  gi’oss  impression  of  carcinoma, 
particularly  when  the  tumors  are  bilateral  in 
postmenopausal  women. 


In  serous  tumors  of  borderline  malignancy 
polypoid  excrescences  accompanied  by  finer  pa- 
pillae occupy  part  or  all  of  the  lining  of  one  or 
more  cysts,  the  outer  surface  of  the  ovary  ( serous 
surface  papillary  tumor  of  borderline  malig- 
nancy), or  both  (fig.  3-3).  Some  serous  cystic 
borderline  tumors  secrete  thick  mucinous  fluid, 
which  should  not  lead  to  an  erroneous  gross 
diagnosis  of  a mucinous  cystic  tumor.  Serous 
cystadenofibromas  of  borderline  malignancy 
contain  solid,  white  to  yellow-white  fibromatous 
components.  Serous  borderline  tumors  are  bilat- 
eral in  25  to  30  percent  of  the  cases  (59). 

Serous  carcinomas  range  from  predominantly 
cystic  papillary  tumors  to  entirely  solid,  soft  or 
hard  masses,  often  having  papillary  surfaces 
(figs.  3-6,  3-7).  The  tumor  may  be  entirely  ex- 
ophytic (serous  surface  carcinoma)  but  most 
often,  the  underlying  ovary  is  at  least  focally 
replaced  by  neoplastic  tissue  as  well.  Serous 
surface  carcinomas  may  appear  as  one  or  more 
soft,  white  to  red,  velvety  patches  or  hard 
placpies  on  the  ovarian  surface  (fig.  3-8).  Most 
poorly  differentiated  serous  carcinomas  cannot 
be  distinguished  grossly  from  other  types  of 
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Figure  3-6 

SEROUS  PAPILLARY 
CARCINOMA,  BILATERAL 
The  tumors  are  partly  solid 
and  partly  cystic.  The  rough-sur- 
faced polypoid  tumor  has  ex- 
tended through  the  capsule. 


Figure  3-8 

SEROUS  SURFACE 
PAPILLARY  CARCINOMA 
Small,  hemorrhagic,  polypoid  excrescenses  oc- 
cupy part  of  the  external  surface  of  the  ovary. 
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Figure  3-9 

SEROUS  CYSTADENOMA 
The  cyst  is  lined  by  ciliated 
epithelium  without  significant 
nuclear  atypia. 


poorly  differentiated  ovarian  cancer,  sharing 
with  them  nonspecific  characteristics  of  cancer, 
such  as  friability,  necrosis,  cystic  degeneration, 
and  hemorrhage.  Focal  or  diffuse  calcific  depos- 
its suggest  the  serous  nature  of  the  tumor.  Se- 
rous carcinomas  are  bilateral  in  about  two  thirds 
of  all  cases,  but  in  only  25  to  30  percent  of  stage 
I cases  (calculated  by  relative  numbers  of  stage 
lA  and  stage  IB  cases)  (59). 

Microscopic  Findings.  Benign  Tumors.  Be- 
nign serous  tumors  are  typically  lined  by  an 
epithelium  similar  to  that  of  the  fallopian  tube 
(fig.  3-9),  with  ciliated  cells  and  much  less  often 
nonciliated  secretory  cells.  Tumors  lined  entirely 
by  nonciliated,  cuboidal  or  columnar  epithelium 
that  resembles  the  surface  epithelium  of  the 
ovary  have  been  customarily  classified  as  serous 
as  well,  even  though  they  lack  specific  serous 
features  (page  72)  (fig.  3-10).  Psammoma  bodies 
may  be  present,  but  are  generally  inconspicuous. 
Polypoid  excrescences  are  composed  almost  en- 
tirely of  stroma,  which  ranges  from  dense  and 
collagenous  to  markedly  edematous  (fig.  3-11). 

Borderline  Tumors.  1.  Piimary  Tumors.  Se- 
rous borderline  tumors  are  characterized  by  poly- 
poid excrescences  and  papillae  occupying  a vari- 
able extent  of  a cyst  lining,  the  outer  surface  of  the 
ovary,  or  both.  The  lining  cells  typically  exhibit 
mild  to  marked  nuclear  atypia,  rare  to  occasional 
mitotic  figures,  and  stratification  (figs.  3-12,  3-13). 


Figure  3-10 

SEROUS  ADENOFIBROMA 
Gland-like  structures  lined  by  indifferent  cuboidal  epi- 
thelium are  distributed  within  a slightly  hyalinized  fibro- 
matous  stromal  component.  (Fig,  5 from  Serov  SF,  Scully 
RE,  Sobin  LH.  Histological  typing  of  ovarian  tumours.  In- 
ternational Histological  Classification  of  Tumours  No.  9. 
Geneva:  World  Health  Organization,  1973.) 
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Figure  3-11 

SEROUS  PAPILLARY  CYSTADENOMA 

The  lining  of  the  cyst  is  polypoid,  with  some  of  the 
excrescences  composed  predominantly  of  dense  stroma  and 
others,  of  loose  edematous  stroma.  (Fig.  6 from  Serov  SF, 
Scully  RE,  Sobin  LH.  Histological  typing  of  ovarian  tu- 
mours. International  Histological  Classification  of  Tumours 
No.  9.  Geneva:  World  Health  Organization,  1973.) 

The  three  most  characteristic  features,  which  are 
essential  for  the  diagnosis,  are  the  formation  of 
cellular  buds  that  appear  to  float  in  the  intracystic 
fluid  or  off  the  surface  of  the  ovary,  some  degree  of 
nuclear  atypia,  and  a lack  of  “obvious”  invasion  of 
the  stromal  component  of  the  tumor.  The  stroma 
of  the  generally  bulbous  polypoid  excrescences 
may  resemble  ovarian  stroma  but  is  more  often 
edematous  or  fibromatous.  The  tumor  cells  typi- 
cally have  scanty  cytoplasm  but,  particularly  in  the 
cellular  buds,  may  contain  abundant  eosinophilic 
cytoplasm  (fig.  3-14);  cells  of  the  latter  t}T>e  are  more 
numerous  if  the  patient  is  pregnant.  Psammoma 
bodies  may  be  present.  In  some  cases  the  neoplas- 
tic cells  secrete  abundant  mucin  (fig.  3-15)  but 
mucin  is  barely  recognizable  in  the  superficial 
portion  of  the  cytoplasm  and  does  not  fill  the  c3do- 
plasm  of  the  cells,  as  it  t3T>ically  does  in  mucinous 
borderline  tumors  of  endocervical-like  type. 

A common  and  sometimes  confusing  finding 
in  a serous  borderline  tumor  is  an  orderly,  often 


Figure  3-12 

SEROUS  PAPILLARY  CYSTIC  TUMOR 
OF  BORDERLINE  MALIGNANCY 
In  addition  to  large  pol3rpoid  excrescences  on  the  inner 
surface  of  a cyst  lined  by  stratified  epithelium,  there  are  many 
small  papillae,  some  of  which  appear  to  lack  a stromal  core. 
(Fig.  2 from  Scully  RE.  Common  epithelial  tumors  of  border- 
line malignancy  (carcinomas  of  low  malignant  potential).  Bull 
du  Cancer  1982;69:228-38.) 

extensive  penetration  of  its  stroma  by  tubular 
structures  and  microcysts  with  papillae,  without 
elicitation  of  a stromal  reaction  (fig.  3-16).  This 
feature  reflects  the  complexity  of  the  epithelial 
and  stromal  proliferation  and  should  not  be  mis- 
interpreted as  stromal  invasion.  Another  micro- 
scopic pattern  that  is  occasionally  seen  in  serous 
borderline  tumors  and  may  lead  to  an  erroneous 
diagnosis  of  carcinoma  is  so-called  autoim- 
plantation (18),  the  presence  of  sharply  delim- 
ited desmoplastic  plaques  usually  on  the  outer 
surface  but  occasionally  on  the  inner  (cystic) 
surface  of  the  tumor  (fig.  3-17),  resembling  the 
noninvasive  desmoplastic  implants  that  may 
occur  on  the  extraovarian  peritoneum  (page  64). 

Three  additional  uncommon  and  controversial 
variations  of  epithelial  proliferation  within  serous 
borderline  tumors  may  be  encountered  focally  or 
diffusely:  1)  an  intracystic  or  less  often,  surface 
cribriform  pattern  (fig.  3-18);  2)  an  intracystic  or 


58 


Surface  Epithelial-Stromal  Tumors  and  Serous  Tumors 


Figure  3-13 

SEROUS  PAPILLARY  CYSTIC  TUMOR 
OF  BORDERLINE  MALIGNANCY 
The  lining  cells  are  stratified  with  cellular  budding.  The 
nuclei  are  moderately  atypical  and  the  cytoplasm  is  moder- 
ately abundant. 


Figure  3-14 

SEROUS  PAPILLARY  CYSTIC  TUMOR  OF 
BORDERLINE  MALIGNANCY 
Tumor  cells  witli  abrmdant  eosinophilic  cytoplasm  are  evident. 


Figure  3-15 

SEROUS  PAPILLARY 
CYSTIC  TUMOR  OF 
BORDERLINE  MALIGNANCY 
Abundant  basophilic  mucin  fills 
the  lumen  of  the  cyst. 
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Figure  3-16 

SEROUS  PAPILLARY  CYSTIC  TUMOR 
OF  BORDERLINE  MALIGNANCY 
Tubule-like  structures  with  papillae  are  distributed  in 
an  orderly  arrangement  in  the  stromal  component  of  the 
tumor  without  a stromal  reaction. 


Figure  3-17 

SEROUS  PAPILLARY  CYSTIC  TUMOR 
OE  BORDERLINE  MALIGNANCY 
WITH  AUTOIMPLANTATION 
The  upper  and  right  portions  of  the  figure  contain 
desmoplastic  tissue  in  which  scattered  tumor  cell  emits  and 
psammoma  bodies  create  an  appearance  similar  to  that  of  a 
desmoplastic  peritoneal  implant. 


Figure  3-18 

SEROUS  PAPILLARY  CYSTIC 
TUMOR  OF  BORDERLINE 
MALIGNANCY  WITH 
CRIBRIFORM  PATTERN 
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Figure  3-19 

SEROUS  PAPILLARY  CYSTIC  TUMOR  OF 
BORDERLINE  MALIGNANCY  WITH 
MICROPAPILLARY  PATTERN 


surface  micropapillary  pattern,  characterized  by 
delicate  branching  filiform  cellular  papillae  (fig. 
3-19);  and  3)  a solid  or  almost  solid  intracystic 
proliferation.  These  patterns  have  not  been  de- 
scribed in  large  numbers  of  cases  with  long-term 
follow-up  data  and  their  significance  is  as  yet 
unclear.  Burks  et  al.  (23)  concluded  that  the  first 
two  patterns  are  associated  with  a poorer  prog- 
nosis than  the  typical  patterns  of  serous  border- 
line tumors  in  cases  with  peritoneal  involvement 
because  of  a higher  frequency  of  invasive  im- 
plants (65a).  Katzenstein  et  al.  (42a),  however, 
had  found  in  an  earlier  study  that  neither  an 
extensive  micropapillary  pattern  nor  a surface 
or  stromal  cribriform  pattern  worsened  the  prog- 
nosis in  cases  of  serous  borderline  tumor.  Find- 
ing any  of  these  unusual  patterns  in  a borderline 
tumor  should  lead  to  more  extensive  sampling 
as  well  as  careful  evaluation  of  peritoneal  im- 


plants, if  present,  to  exclude  invasion.  We  con- 
tinue to  classify  tumors  with  these  unusual  pat- 
terns in  the  borderline  category,  but  note  their 
presence  and  extent  and  inform  the  clinician 
regarding  their  poorer  prognosis  if  accompanied 
by  invasive  implants.  Further  investigation  of 
tumors  with  these  patterns  is  desirable. 

A cumulative  analysis  of  the  literature  has 
shown  that  14  percent  of  serous  borderline  tu- 
mors are  aneuploid  (17).  When  fresh  tumor  tis- 
sue has  been  used  for  flow  cytometric  studies, 
however,  these  tumors  have  been  diploid  almost 
without  exception  (47). 

2.  Microinvasion.  A variant  of  the  serous  bor- 
derline tumor  that  must  be  distinguished  from 
serous  carcinoma  is  the  subtype  with  microinva- 
sion of  the  stroma,  which  is  characterized  by  the 
presence  of  one  or  more  discrete  foci  of  tumor 
cells  with  borderline  features  in  the  stroma, 
none  of  which  exceed  10  sq  mm  in  area  (fig.  3-20) 
(20,70).  The  foci  typically  consist  of  single  epithe- 
lial cells,  which  may  have  abundant  eosinophilic 
C5doplasm,  and  small  clusters  of  such  cells,  some- 
times accompanied  by  psammoma  bodies,  gener- 
ally l)dng  in  empty  spaces  that  have  probably 
been  produced  by  the  secretion  of  serous  fluid  by 
the  tumor  cells.  Astromal  reaction  characteristic 
of  invasion  by  carcinoma  is  lacking.  Invasion  of 
vascular  spaces  (fig.  3-21)  has  been  observed  in 
10  percent  of  the  39  reported  cases  of  micro- 
invasive  borderline  tumor  (20,70).  Stromal 
microinvasion  may  be  present  in  10  percent  or 
more  of  serous  borderline  tumors;  it  is  identified 
more  easily  by  examination  of  slides  stained  for 
c3dokeratins  than  by  examination  of  routinely 
stained  sections  (35).  In  occasional  cases  of 
microinvasion  neoplastic  cells  are  present  in 
cribriform  nests  or  in  rounded  islands  with  a 
microcystic  pattern  (fig.  3-22).  Experience  with 
these  patterns  of  invasion  is  limited. 

3.  Implants.  Microscopic  evaluation  of  the 
peritoneal  lesions  in  stage  II  and  III  cases  is  much 
more  important  for  prognosis  and  therapy  than 
evaluation  of  the  primary  ovarian  tumor  since 
the  latter  is  almost  always  completely  removed, 
leaving  only  the  peritoneal  lesions  for  the  g^ie- 
cologist  to  manage.  These  lesions  range  from  foci 
of  benign-appearing  serous  epithelium  forming 
glands,  cysts,  and  sometimes  papillae  with 
psammoma  bodies  (endosalpingiosis)  (figs.  3-23, 
3-24)  (75),  to  noninvasive  deposits  of  borderline 
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Figure  3-20 

SEROUS  PAPILLARY  CYSTIC  TUMOR  OF  BORDERLINE  MALIGNANCY  WITH  MICROINVASION 
A:  In  the  stroma  separating  several  cysts  are  numerous  small  clusters  of  tumor  cells  and  psammoma  bodies  lying  within  clear 
spaces.  (Fig.  15-13  from  Scully  RE.  Ovaiw-  In:  Henson  DE,  Albores-Saavedra  J,  eds.  Pathology  of  incipient  neoplasia.  Philadelphia: 
WB  Saunders,  1986:287.) 

B:  The  oval  area  in  the  center  is  composed  of  closely  packed  clusters  of  tumor  cells  surrounded  by  clear  spaces.  (Fig.  5 from 
Bell  DA,  Scully  RE.  Ovarian  serous  borderline  tumors  with  microinvasion.  A report  of  21  cases.  Human  Pathol  1990;21:397-403.) 
C:  Two  papillae  lie  in  spaces  that  are  not  lined  by  endothelium. 
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Figure  3-21 

SEROUS  PAPILLARY  CYSTIC  TUMOR 
OF  BORDERLINE  MALIGNANCY 
WITH  MICROINVASION 

A lymphatic  vessel  in  the  lower  portion  of  the  figure 
contains  a cluster  of  tumor  cells. 


Figure  3-22 

SEROUS  PAPILLARY  CYSTIC  TUMOR 
OF  BORDERLINE  MALIGNANCY 
WITH  MICROINVASION 

The  invasive  tumor  has  a cribriform , microcystic  pattern. 


Figure  3-23 
ENDOSALPINGIOSIS 
OF  PERITONEUM 
Glands  lined  by  ciliated  epithe- 
lium lie  in  fibrous  stroma. 


63 


Tiimors  of  the  Ovary,  Maldeveloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Figure  3-24 

ENDOSALPGINGIOSIS 

Ciliated,  secretory  and  intercalated  cells  line  the  cystic 
space. 

epithelium  and  stroma,  to  invasive  implants  indis- 
tinguishable from  low-grade  serous  carcinoma. 
Endosalpingiosis,  which  often  accompanies  ovar- 
ian serous  borderline  tumors,  and  may  occasion- 
ally be  the  source  of  a peritoneal  serous  border- 
line tumor  or  carcinoma,  is  a benign  process,  the 
presence  of  which  should  not  cause  up-staging  of 
an  accompanying  ovarian  borderline  tumor  from 
I to  II  or  III.  Noninvasive  implants  of  ovarian 
serous  borderline  tumors  may  be  composed  pre- 
dominantly of  neoplastic  epithelial  cells  (epithe- 
lial implants)  or  of  stroma,  which  is  typically 
desmoplastic  (desmoplastic  implants)  (21).  Non- 
invasive epithelial  implants  resemble  the  papil- 
lary proliferations  of  the  primary  ovarian  tumor 
(fig.  3-25).  Noninvasive  desmoplastic  implants 
form  sharply  circumscribed  plaques  or  nodules 
that  appear  to  be  plastered  on  the  surface  of  the 
peritoneum,  often  extending  as  septa  between 
lobules  of  omentum  (fig.  3-26).  These  lesions  may 
be  encountered  at  several  stages  of  development. 


Figure  3-25 

NONINVASIVE  EPITHELIAL  IMPLANT  OF 
SEROUS  BORDERLINE  TUMOR  ON  PERITONEUM 
The  implant  extends  between  lobules  of  greater  omentum. 

Early  forms  may  be  characterized  by  massive 
necrosis  and  acute  inflammation  (fig.  3-27).  Late 
lesions  are  composed  of  dense  fibrous  stroma 
resembling  the  desmoplastic  stroma  of  a carci- 
noma and  containing,  typically  in  small  num- 
bers, disorderly,  often  jagged  nests  of  tumor  cells, 
individual  tumor  cells,  and  psammoma  bodies 
accompanied  by  a subacute  inflammatory  cell 
reaction  and  often  focal  hemorrhage  (fig.  3-28). 
When  underlying  tissue  is  absent  in  the  biopsy 
specimen,  we  classify  the  lesion  as  noninvasive 
on  the  assumption  that  it  has  been  stripped 
away  with  ease.  Invasive  implants,  which  in  our 
experience  are  found  in  12  percent  of  the  cases 
(21),  infiltrate  underlying  tissue  in  a disorderly 
fashion.  When  present  in  the  omentum,  they 
usually  have  an  irregular  border,  with  replace- 
ment and  destruction  of  the  adipose  tissue  (figs. 
3-29,  3-30),  in  contrast  to  the  sharp  border  of  a 
desmoplastic  noninvasive  implant,  which  re- 
spects the  integrity  of  the  omental  lobules. 
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Figure  3-26 

NONINVASIVE  DESMOPLASTIC  IMPLANT 
OF  SEROUS  BORDERLINE  TUMOR 
The  implant  coats  the  surface  of  the  omentum  and  extends 
as  a septum  between  adjacent  lobules.  Scattered  nests  of  tumor 
cells  and  foci  of  hemorrhage  are  present  within  the  implant. 


Figure  3-27 

EARLY  STAGE  OF  NONINVASIVE  DESMOPLASTIC 
IMPLANT  OF  SEROUS  BORDERLINE  TUMOR 
The  implant  has  undergone  massive  necrosis. 


Figure  3-28 

NONINVASIVE  DESMOPLASTIC 
IMPLANT  OF  SEROUS 
BORDERLINE  TUMOR 
Disorderly  groups  of  tmnor  cells  lie 
in  dense,  focally  hemonhagic  stroma. 
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Figure  3-29 

INVASIVE  IMPLANT  OF 
SEROUS  BORDERLINE  TUMOR 

The  desmoplastic  implant  invades  omental  tissue  in  an 
irregulai-  fashion. 


Implants  of  ovarian  borderline  tumors  should 
be  sampled  as  extensively  as  technically  feasible 
since  noninvasive  and  invasive  implants  may 
coexist  at  different  sites.  Also,  some  implants  of 
serous  carcinoma  may  be  noninvasive  and  re- 
semble noninvasive  desmoplastic  implants  of  se- 
rous borderline  tumors.  Unlike  the  latter,  how- 
ever, in  which  the  neoplastic  epithelium  is 
usually  relatively  minor  in  extent,  the  epithelial 
component  in  desmoplastic  carcinomatous  im- 
plants typically  occupies  25  percent  or  more  of  the 
area  of  the  lesion  and  exhibits  a higher  degree  of 
epithelial  nuclear  at3Tfia  than  seen  in  the  non- 
invasive implant  of  a borderline  tumor  (fig.  3-31). 
The  differential  diagnosis  is  a problem  mainly 
when  the  primary  ovarian  tumor  is  not  removed 
and  only  one  or  two  of  its  implants  are  available 
for  microscopic  examination. 

The  occasional  discrepant  appearance  of  the 
ovarian  and  peritoneal  lesions  in  stages  II  and  III 
serous  borderline  tumors  and  the  evidence  that 


Figure  3-30 

INVASIVE  IMPLANT  OF 
SEROUS  BORDERLINE  TUMOR 
The  tumor  has  the  appearance  of  grade  I serous  carci- 
noma. The  invasive  nature  of  this  implant  was  recognizable 
from  its  low-power  pattern.  (Fig.  11  from  Serov  SF,  Scully 
RE.  Sobin  LH.  Histological  typing  of  ovarian  tumours.  In- 
ternational Histological  Classification  of  Tumours  No.  9. 
Geneva:  World  Health  Organization,  1973.) 


extraovarian  peritoneal  mesothelium  has  the 
ability  to  give  rise  to  endosalpingiosis  and  serous 
neoplasms  have  led  some  observers  to  favor  the 
interpretation  that  the  peritoneal  implants  asso- 
ciated with  ovarian  serous  borderline  tumors  are 
independent  foci  of  primary  neoplasia  instead  of 
true  implants  (63).  Other  investigators  favor  the 
implantation  explanation  for  the  peritoneal  le- 
sions, based  on  their  finding  that  almost  two  thirds 
of  ovarian  serous  borderline  tumors  with  an  ex- 
ophytic component  are  associated  with  implants  in 
contrast  to  less  than  5 percent  of  those  lacking  an 
exophytic  component  (65).  Molecular  genetic 
clonality  studies  may  be  helpful  in  the  eventual 
resolution  of  this  problem.  The  important  consid- 
erations from  the  viewpoint  of  management,  how- 
ever, are  the  quantity  and  microscopic  features  of 
the  peritoneal  lesions  and  not  their  site  of  origin. 
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Figure  3-31 

DESMOPLASTIC  NONINVASIVE  IMPLANT  OF  SEROUS  CARCINOMA 
Left:  Large  numbers  of  epithelial  cell  islands  are  present. 

Right:  The  tumor  cells  are  too  severely  atypical  for  the  usual  serous  borderline  tumor. 


Carcinoma.  Serous  carcinomas  are  character- 
ized by  more  extensive  cellular  budding,  more 
confluent  cellular  growth,  and  almost  always 
greater  nuclear  atypia  than  serous  borderline 
tumors,  as  well  as  by  obvious  invasion  of  the 
stromal  component  of  the  tumor  in  most  cases 
(figs.  3-32-3-43).  The  extent  of  papillarity  in  se- 
rous carcinomas  varies  greatly.  At  least  a few 
papillae  are  present  in  most  tumors,  many  tu- 
mors have  a prominent  papillary  component,  and 
occasional  tumors  are  predominantly  or  exclu- 
sively papillary.  The  papillae  are  typically  small 
but  are  occasionally  large  with  prominent  vessels 
in  their  stromal  cores.  Tumors  that  are  poorly 
differentiated  architecturally  are  generally  char- 
acterized by  solid  sheets  of  cells  ( fig.  3-35 ) or  almost 
solid  masses  that  may  contain  tubular  glands,  but 
more  often  contain  irregular,  typically  slit-like 
spaces  (figs.  3-32,  3-33).  Another  pattern  of  serous 


carcinoma  is  that  of  small,  oval  nests  of  moder- 
ately to  well-differentiated  epithelial  cells  or  tu- 
bules lined  by  similar  cells  within  a collagenous 
stroma  (figs.  3-36-3-38).  Laminated  psammoma 
bodies  may  be  present  in  variable  numbers  in 
such  tumors  and  often  coalesce  to  form  larger, 
amorphous,  calcific  aggregates  (figs.  3-36-3-38). 
Psammoma  bodies  in  large  numbers  are  partic- 
ularly characteristic  of  a highly  differentiated 
form  of  serous  carcinoma,  the  psammocar- 
cinoma  (figs.  3-39,  3-40).  This  tumor,  which  is 
almost  always  stage  III,  has  been  defined  as  an 
invasive  serous  tumor  characterized  by  cells  with 
no  more  than  moderate  nuclear  atypia  lying  in 
nests,  at  least  75  percent  of  which  contain 
psammoma  bodies  and  none  of  which  contain 
cells  greater  than  15  in  number  along  the  longest 
dimension  of  the  nest  (33).  Psammoma  calcifica- 
tion in  a serous  carcinoma  may  be  sufficiently 
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Figure  3-32 

SEROUS  PAPILLARY 
ADENOCARCINOMA 
The  tumor  is  characterized  by 
high  cellularity,  extensive  formation 
of  cellular  papillae,  and  irregular 
slit-like  spaces. 


Figure  3-33 

SEROUS  SURFACE  PAPILLARY  ADENOCARCINOMA 
Tlie  tumor  is  characterized  by  an  exophytic  proliferation  of 
cellular  papillae  and  the  formation  of  sUt-like  glandular  spaces. 
(Fig.  30  from  Young  RH,  Clement  PB,  Scully  RE.  Pathology 
of  the  ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical  pa- 
thology, Vol  2,  1st  ed.  New  Yoi'k:  Raven  Press,  1989:1674.) 


Figure  3-34 

SEROUS  PAPILLARY  ADENOCARCINOMA 
Complex  papillae  form  glomeruloid  structures. 
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Figure  3-35 

SEROUS  PAPILLARY  ADENOCARCINOMA, 
POORLY  DIFFERENTIATED 
One  nodule  is  characterized  by  cellular  papillae.  The  larger 
nodule  is  composed  of  a solid  proliferation  of  tumor  cells. 


Figure  3-36 

SEROUS  PAPILLARY  ADENOCARCINOMA 
The  tumor  is  composed  of  thin  tubular  glands  lying  in 
dense  stroma.  Many  psammoma  bodies  and  larger  calcific 
deposits  are  present. 


Figure  3-37 

SEROUS  PAPILLARY 
ADENOCARCINOMA 
The  tumor  is  composed  of  small 
nests  of  well-differentiated  epithelial 
cells  l3nng  in  a fibrous  stroma,  with 
occasional  psammoma  body  formation. 
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Figure  3-38 

SEROUS  PAPILLARY  CARCINOMA 
The  tumor  cells  are  slightly  pleomorphic  and  locally 
hyperchromatic,  but  nucleoli  are  not  prominent.  Occasional 
psammoma  bodies  are  present. 


Figure  3-39 

SEROUS  PSAMMOCARCINOMA 
ON  SURFACE  OF  OVARY 
Most  of  the  tumor  is  made  up  of  psammoma  bodies  lying 
in  dense  stroma.  Invasion  is  not  seen  in  this  area. 


Figure  3-40 
SEROUS 

PSAMMOCARCINOMA 
IN  LYMPHATICS 
OF  MYOMETRIUM 
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Figure  3-41 

SEROUS  PAPILLARY  ADENOCARCINOMA,  LOW  GRADE 
The  papillae  lie  within  nonlymphatic  spaces  separated 
hy  stroma  derived  from  ovarian  stroma. 

prominent  to  be  visible  on  an  X-ray  film  of  the 
abdomen,  typically  in  the  form  of  small,  hazy, 
granular  opacities,  or  on  computed  tomographic 
scans  (54).  Adequate  sampling  (arbitrarily  de- 
fined as  five  or  more  sections  in  biopsy  material ) 
is  important  in  making  a diagnosis  of  psammo- 
carcinoma  as  its  characteristic  features  may  be 
seen  focally  in  carcinomas  that  are  elsewhere 
more  cellular  and  diagnostic  of  more  typical  se- 
rous carcinoma.  A rarer  pattern  of  well-differen- 
tiated serous  carcinoma  is  characterized  by  pa- 
pillae lined  by  tumor  cells  lying  in  spaces  without 
an  endothelial  lining,  probably  created  by  secre- 
tion of  serous  fluid  by  the  tumor  cells  (fig.  3-41). 
Rare  serous  carcinomas  have  an  adenoid  cystic 
carcinoma-like  component  (fig.  3-42)  (page  322); 
undergo  focal  squamous  differentiation  (73);  have 
microcysts;  contain  multinucleated  giant  cells, 
which  can  resemble  syncytiotrophoblast  cells  and 


Figure  3-42 

ADENOID  CYSTIC-LIKE  COMPONENT 
OF  SEROUS  CARCINOMA 


may  stain  for  human  chorionic  gonadotropin 
(hCG)  (fig.  3-43);  or  have  a focal  reticular  pattern 
simulating  that  of  a yolk  sac  tumor.  Serous  sur- 
face carcinomas  range  from  highly  papillary  to 
poorly  differentiated  forms  that  have  an  almost 
solid  architecture;  they  usually  invade  the  un- 
derlying ovarian  stroma.  The  cells  in  most  se- 
rous carcinomas  have  nonspecific  features;  con- 
fusing features  that  are  present  in  some  tumors 
are  small  foci  of  hobnail  cells  or  of  cells  with 
abundant  eosinophilic  cytoplasm. 

Serous  carcinomas  are  typically  malignant- 
appearing  throughout  but  in  some  cases  have 
components  of  what  appear  to  be  benign  or  bor- 
derline serous  neoplasia.  The  nature  of  the  asso- 
ciation of  these  various  components  in  individual 
specimens  merits  further  study  with  newer  tech- 
niques to  determine  whether  the  more  benign- 
or  borderline-appearing  elements  are  the  sites  of 
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Figure  3-43 

SEROUS  CARCINOMA,  GRADE  4, 
RESEMBLING  CHORIOCARCINOMA 
Many  of  the  cells  are  multinucleated  and  resemble  syn- 
cytiotrophoblast  cells. 


origin  of  the  more  malignant-appearing  components 
or  represent  maturation  of  the  latter  into  the  former. 

Although  the  architectural  and  cytologic  fea- 
tures of  serous  carcinomas  generally  parallel  one 
another  as  far  as  grading  is  concerned,  nuclear 
grading  is  prohahly  preferable  to  architectural 
grading  in  the  determination  of  prognosis  since 
some  nuclear  grade  1 carcinomas  composed  of 
small  solid  nests  of  cells  embedded  in  stroma  may 
be  associated  with  an  indolent  clinical  course. 

A cumulative  review  of  the  literature  has  re- 
vealed that  65  percent  of  serous  carcinomas  are 
aneuploid  (17). 

Several  cases  of  single  or  multiple  nodules  of 
sarcoma  or  anaplastic  carcinoma  as  well  as 
larger  solitary  masses  of  sarcoma  have  been 
described  in  association  with  benign,  borderline, 
or  carcinomatous  serous  cystic  tumors  (15).  In  a 
few  cases  the  sarcomas  have  been  heterologous. 

Differential  Diagnosis.  Benign  Tumors.  The 
distinction  between  an  epithelial  inclusion  cyst 


with  serous  features  and  a small  serous  cyst- 
adenoma  is  based  arbitrarily  on  whether  the 
diameter  of  the  lesion  is  1 cm  or  less  or  larger, 
respectively.  Serous  cystadenomas  must  be  dis- 
tinguished from  rare  rete  cystadenomas  (page 
326),  which  arise  in  the  ovarian  hilus,  commonly 
have  a layer  of  smooth  muscle  or  a proliferation 
of  hilus  cells  in  their  walls,  typically  exhibit  shal- 
low crevices  along  their  inner  surfaces,  and  are 
lined  by  cells  that  contain  few  or  no  cilia.  Rarely, 
a struma  ovarii  is  characterized  by  widespread 
cystic  dilatation  of  follicles  to  the  extent  that  it 
resembles  closely  a serous  cystadenoma.  In  such 
cases  the  finding  of  small  follicles  containing 
colloid  in  the  wall  or  septa  of  the  cyst  enables  one 
to  make  the  diagnosis,  which  in  some  cases  is 
necessary  to  confirm  with  immunostaining  for 
thjrroglobulin  (page  290).  Tumors  that  are  inter- 
preted as  nonciliated  serous  adenofibromas  when 
encountered  in  pure  form  are  often  present  as  a 
component  of  a tumor  containing  endometrioid 
carcinoma,  raising  the  question  whether  this 
type  of  adenofibroma  is  endometrioid  instead  of 
serous  (37).  Except  in  cases  in  which  the  epithe- 
lial cells  are  either  predominantly  ciliated  or 
predominantly  nonciliated  and  stratified  with 
endometrioid  features  (which  may  include  squa- 
mous differentiation)  it  may  be  impossible  to 
distinguish  these  two  forms  of  adenofibroma, 
justifying  a diagnosis  of  “adenofibroma,  question 
serous  or  endometrioid”  in  such  cases. 

Serous  surface  papillary  adenofibromas  must 
be  distinguished  from  the  relatively  common  tiny 
warty  excrescences  that  may  be  encountered  on 
the  outer  surface  of  the  ovary  of  adult  women. 
The  latter  are  scattered  and  do  not  form  a con- 
fluent mass  over  1 cm  in  diameter  (page  440). 

Borderline  Tumors.  Serous  borderline  tumors 
that  secrete  abundant  mucin  into  their  lumens 
differ  from  endocervical-like  mucinous  border- 
line tumors  (page  88)  by  a lack  of  more  than  apical 
intracellular  mucin.  Serous  borderline  tumors 
may  also  be  simulated  by  retiform  Sertoli-Leydig 
cell  tumors  (page  211).  Ovarian  serous  border- 
line tumors  must  be  differentiated  from  similar 
tumors  arising  from  an  extraovarian  site,  partic- 
ularly the  extraovarian  peritoneum  (page  452), 
and  the  implants  of  ovarian  borderline  tumors 
should  not  be  confused  with  noninvasive  im- 
plants of  serous  carcinoma  (page  66)  and  foci  of 
florid  mesothelial  hyperplasia  (page  439). 
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Carcinoma.  An  endometrioid  adenocarcinoma 
may  be  difficult  to  distinguish  from  a serous 
carcinoma,  particularly  when  the  tumor  is  poorly 
differentiated.  The  papillae  in  serous  carcinomas 
are  characteristically  complex,  and  are  associ- 
ated with  cellular  budding,  whereas  those  of  en- 
dometrioid carcinomas  are  larger  and  have  a 
more  uniform  villous  pattern,  generally  with  lit- 
tle or  no  cellular  budding.  When  cellular  budding 
occurs  in  endometrioid  carcinomas  the  huds  are 
typically  composed  of  well-differentiated  cells  of 
endometrioid  tj^e,  which  may  show  squamous 
differentiation.  The  irregular  and  slit-like  glands 
of  serous  carcinoma  contrast  with  the  more  orderly 
tubular  glands  of  endometrioid  carcinoma.  Squa- 
mous differentiation  is  common  in  endometrioid 
carcinomas  but  rare  in  serous  carcinomas;  in  con- 
trast, psammoma  bodies  are  much  more  common 
and  extensive  in  serous  than  endometrioid  carci- 
nomas. When  poorly  differentiated  adenocarcino- 
mas have  intermediate  or  overlapping  features  it 
is  preferable  to  interpret  them  as  serous  carcino- 
mas because  such  tumors  behave  like  the  latter 
clinically.  This  practical  approach  should  increase 
the  reproducibility  of  the  differential  diagnosis  and 
avoid  expanding  an  undesirable  heterogenous  cat- 
egory of  unclassified  carcinomas. 

When  clear  cell  carcinomas  have  a papillary 
pattern  they  can  closely  resemble  serous  papillary 
carcinomas.  Usually,  the  presence  of  other  pat- 
terns of  either  tumor  or  of  clear,  hobnail,  or  ox3q>hi- 
lic  cells  in  the  clear  cell  carcinoma  facilitates  the 
diagnosis;  rarely,  however,  hobnail-type  cells  and 
oxyphilic  cells  may  be  seen  in  small  foci  in  serous 
carcinomas.  Other  features  that  are  helpful  in  the 
differential  diagnosis  are  the  greater  regularity 
of  the  complex,  fine  papillae,  and  the  presence  of 
hyalinization  of  the  papillary  cores  in  clear  cell 
carcinomas;  the  latter  finding  is  unusual  and, 
when  present,  is  only  focal  in  serous  papillary 
carcinomas.  The  rare  retiform  subtype  of  Sertoli- 
Leydig  cell  tumor  may  be  difficult  to  distinguish 
from  a serous  carcinoma  on  the  basis  of  its  his- 
tologic features  alone,  but  the  diagnosis  of  the 
former  is  strongly  suggested  by  the  youth  of  the 
patient  (average  age,  15  years)  and  the  occa- 
sional presence  of  androgenic  manifestations, 
which  are  extremely  rare  in  cases  of  serous  neo- 
plasia. The  diagnosis  of  a retiform  tumor  is  con- 
firmed by  its  distinctive  patterns  and  the  pres- 


ence in  most  cases  of  other  more  familiar  pat- 
terns of  Sertoli-Leydig  cell  tumor  (page  211). 

The  rare  primary  ependymoma  of  the  ovary 
(page  300)  may  have  a papillary  pattern  that  sim- 
ulates that  of  a serous  carcinoma,  even  to  the  point 
of  conspicuous  psammoma  body  formation.  The 
presence  of  perivascular  pseudorosettes,  columnar 
cells  with  apical  nuclei,  and  basal  fibrillary  C3do- 
plasm  stainable  immunohistochemically  for  glial 
fibrillary  acidic  protein,  and  occasional  true  ro- 
settes confirms  the  diagnosis  of  ependymoma. 

Serous  carcinomas  must  be  distinguished 
from  the  rare  primary  and  more  common  diffuse 
malignant  epithelial  mesotheliomas  involving 
the  surface  of  the  ovary  (page  329).  In  addition  to 
the  usual  differences  in  the  distribution  of  these 
tumors,  their  distinctive  patterns  and  c}dologic 
features  almost  always  permit  a confident  dis- 
tinction. The  typical  tubular  and  papillary  pat- 
terns of  mesotheliomas  are  unlike  the  more  dis- 
orderly patterns  of  serous  carcinomas.  The 
t3q)ically  cuboidal  mesothelioma  cells,  which  are 
usually  accompanied  by  few  or  no  psammoma 
bodies,  contrast  with  malignant  serous  cells,  which 
characteristically  have  less  cytoplasm  and  more 
irregular  nuclei  than  neoplastic  mesothelial  cells 
and  are  often  associated  with  a desmoplastic 
stromal  reaction  and  abundant  psammoma  body 
formation.  Cytoplasmic  staining  with  periodic 
acid-Schiff  after  diastase  digestion  (PAS-D)  is 
observed  in  many  cases  of  serous  carcinoma  but 
rarely  in  malignant  mesotheliomas  (22).  In  diffi- 
cult cases,  results  of  staining  with  a panel  of 
antibodies  (to  Leu-Ml,  TAG-72  [antibody  B72.3], 
and  carcinoembryonic  antigen  [CEA])  and  with 
antibody  BER-EP4  are  positive  in  cases  of  serous 
carcinoma  and  usually  or  always  negative  in  cases 
of  epithelial  mesothelioma  (22,31,43,66). 

Primary  serous  carcinoma  of  the  ovary  must 
be  distinguished  from  secondary  involvement  by 
serous  carcinoma  of  the  fallopian  tube  (page  471), 
endometrium,  and  extraovarian  peritoneum.  In 
some  cases  of  serous  carcinoma  of  the  endo- 
metrium in  which  there  is  vascular  space  inva- 
sion in  the  myometrium  and  tumor  is  present  in 
the  ovarian  parench3ana  or  hilus  within  vascular 
spaces,  the  diagnosis  of  metastasis  from  the  endo- 
metrial carcinoma  is  clear-cut;  in  other  cases,  how- 
ever, in  which  the  ovarian  tumor  has  the  typical 
features  of  a primary  serous  carcinoma,  either  the 
ovarian  tumor  is  an  independent  primary  tumor 
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or  is  the  sole  primary  tumor  with  endometrial 
spread;  and  in  still  other  cases  surface  involve- 
ment of  the  ovary  with  or  without  involvement  of 
the  extraovarian  peritoneum  could  reflect  a 
multifocal  field  change  or  result  from  implanta- 
tion from  the  endometrial  carcinoma.  In  many 
cases  the  problem  of  distinguishing  unifocal  and 
multifocal  origin  of  serous  carcinoma  involving 
the  endometrium  and  ovary  is  insoluble;  molecular 
genetic  investigation  in  a few  cases  has  supported 
the  concept  of  spread  from  one  organ  to  the  other 
rather  than  a field  change  (45).  The  distinction 
between  high-stage  ovarian  serous  carcinomas 
and  serous  carcinomas  arising  from  the  extraovar- 
ian peritoneum  is  discussed  on  page  451. 

Another  secondary  tumor  that  may  be  con- 
fused with  a serous  carcinoma  is  the  occasional 
metastatic  poorly  differentiated  carcinoma  from 
the  breast  that  lacks  histologic  features  distinc- 
tive of  breast  cancer  and  may  be  papillary  (page 
350).  In  most  such  cases  a history  of  breast 
carcinoma  and  a comparison  of  its  microscopic 
features  with  those  of  the  ovarian  carcinoma 
facilitate  the  diagnosis.  If  the  differential  diag- 
nosis remains  a problem  immunohistochemical 
staining  with  several  antibodies  may  be  helpful. 
CA125  is  demonstrable  much  more  often  in  ovar- 
ian than  in  mammary  carcinomas  (52),  and 
staining  for  gross  cystic  disease  fluid  protein- 15 
strongly  favors  metastatic  breast  carcinoma 
over  primary  ovarian  carcinoma  (25,55,74). 

Frozen  Section.  Frozen  section  interpreta- 
tion of  serous  tumors  that  have  gross  features 
suggesting  either  borderline  or  invasive  malig- 
nancy should  be  based  on  examination  of  one  to 
three  microscopic  sections  that  sample  those 
areas  most  suspicious  for  the  higher  degree  of 
malignancy.  Since  a diagnosis  of  at  least  border- 
line malignancy  is  almost  always  followed  by 
surgical  staging,  and  a diagnosis  of  carcinoma  is 
generally  followed  by  hysterectomy  and  bilateral 
salpingo-oophorectomy  with  more  extensive 
staging,  including  lymph  node  sampling,  the  pa- 
thologist should  be  conservative  in  his  interpre- 
tation; and  the  surgeon  should  be  cautious  in  his 
decision  regarding  the  extent  of  the  operation  to 
avoid  overtreatment,  particularly  if  the  patient 
is  young  and  desires  to  preserve  her  reproductive 
capacity.  Also,  the  surgeon  should  be  advised 
that  more  extensive  sampling  of  the  specimen 
postoperatively  may  alter  a preliminary  diagno- 


sis of  benign  to  borderline  or  borderline  to  carci- 
noma and  warrant  reoperation  in  some  cases. 

Cytology.  Cytologic  examination  of  ascitic 
fluid  or  peritoneal  washings  in  cases  of  borderline 
and  invasive  serous  tumors  can  be  difficult  be- 
cause at3rpical  mesothelial  cells  and  the  cells  of 
endosalpingiosis  may  simulate  those  of  serous  bor- 
derline neoplasia,  and  the  latter  cells  may  be  diffi- 
cult to  distinguish  from  those  of  serous  carcinoma. 
Both  the  architecture  and  the  nuclear  features  are 
important  in  making  the  differential  diagnosis  (67) 
(page  35).  A panel  of  immunocytochemical  stains 
(epithelial  membrane  antigen  [EMA],  B72.3,  and 
CEA)  helps  distinguish  between  mesothelial  cells 
and  serous  tumor  cells  in  difficult  cases  (29)  (page 
73).  Although  the  results  of  cytologic  examination 
of  peritoneal  fluid  may  alter  the  staging  of  ovarian 
cancer  they  rarely  influence  management  in  the 
absence  of  histologic  confirmation. 

Spread  and  Metastases.  Serous  borderline 
tumors  are  confined  to  one  or  both  ovaries  in  68 
percent  of  the  cases;  they  have  spread  to  the 
pelvis  by  the  time  of  their  discovery  in  11  per- 
cent, to  the  upper  abdomen,  lymph  nodes,  or  both 
in  21  percent,  and  more  distantly  in  less  than  1 
percent  of  the  cases  (59).  Parallel  figures  for 
serous  carcinomas  are  16, 11,  55,  and  18  percent. 
In  addition  to  local  and  peritoneal  spread  both 
types  of  tumor  can  metastasize  by  lymphatics 
and  the  blood  stream  (42a),  although  hematoge- 
nous metastases  are  rare  in  cases  of  serous  bor- 
derline tumors.  Sampling  of  pelvic  lymph  nodes, 
para-aortic  lymph  nodes,  or  both  has  shown  in- 
volvement in  up  to  63  percent  of  cases  of  serous 
carcinoma  (34).  The  frequency  of  lymph  node 
involvement  by  serous  borderline  tumors  has  not 
been  investigated  extensively.  Sampling  of  pelvic 
lymph  nodes,  para-aortic  lymph  nodes,  or  both 
has  revealed  involvement  in  23  percent  of  the 
cases  in  one  study  (49),  and  in  another  investiga- 
tion of  all  types  of  ovarian  borderline  tumor,  of 
which  70  percent  were  serous  and  in  which  both 
pelvic  and  para-aortic  lymph  nodes  were  sam- 
pled, involvement  was  detected  in  9 of  18  cases 
( 27 ).  On  rare  occasions,  serous  borderline  tumors 
extend  to  extra-abdominal  lymph  nodes,  includ- 
ing cervical  nodes.  Tan  et  al.  (68)  reported  that 
lymph  node  involvement  in  some  patients  with 
serous  borderline  tumors  may  not  be  detected 
until  years  after  the  primary  tumor  has  been 
removed.  In  such  cases  those  authors  found  that 
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Figure  3-44 

SEROUS  BORDERLINE  TUMOR  LYING 
WITHIN  A LYMPHATIC  OF  A LYMPH  NODE 
The  tumor  cells  form  papillary  clusters.  Their  presence 
was  associated  with  a serous  borderline  tumor  of  the  ovary. 


Figure  3-45 

SEROUS  PAPILLARY  BORDERLINE  TUMOR 
ARISING  IN  PARENCHYMA  OF  LYMPH  NODE 
The  tumor  is  in  the  upper  portion  of  the  figure.  Mullerian 
inclusion  glands  that  do  not  contain  tumor  are  present  in  the 
lower  portion. 


some  of  the  nodes  were  replaced  by  poorly  differ- 
entiated serous  neoplasia  and  some  of  the  in- 
volved nodes  were  extra-abdominal. 

The  surprisingly  high  frequency  of  abdominal 
lymph  node  “metastasis”  in  cases  of  serous  bor- 
derline neoplasia  may  be  spurious.  One  reason  is 
that  nodal  involvement  in  such  cases  can  have 
two  patterns.  One  is  obviously  metastatic,  with 
tumor  cells  occup3dng  sinusoids  (fig.  3-44);  the 
other  is  primary,  with  the  tumor  originating 
within  mullerian  inclusion  glands  (endosal- 
pingiosis)  and  occup}dng  predominantly  the  pa- 
renchyma or  capsule  of  the  lymph  node  (fig.  3-45) 
(28,41a).  Mullerian  inclusions  have  been  found 
in  up  to  41  percent  of  women  who  have  had  a 
lymphadenectomy  as  part  of  the  treatment  of 
squamous  cell  carcinoma  of  the  cervix  (41).  A 


second  phenomenon  that  can  cause  confusion  in 
the  identification  of  metastatic  tumor  in  abdom- 
inal lymph  nodes  and  may  account  partly  for  its 
reported  high  frequency  is  the  intrasinusoidal 
presence  of  cytokeratin-positive  mesothelial 
cells,  singly  or  in  groups  (25a).  Immunohisto- 
chemical  staining  is  most  helpful  in  the  differen- 
tial diagnosis  in  such  cases  (page  73).  In  our 
limited  experience  the  presence  of  mesothelial 
cells  in  abdominal  lymph  nodes  is  associated  with 
marked  proliferation  of  these  cells  in  response  to 
peritoneal  involvement  by  tumor.  Future  inves- 
tigators of  the  prevalence  of  lymph  node  metas- 
tasis in  cases  of  serous  borderline  neoplasia 
must  exclude  tbe  above  phenomenon  as  well  as 
an  origin  in  mullerian  inclusion  glands  to  arrive 
at  an  accurate  figure  for  true  metastatic  spread. 
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Treatment  and  Prognosis.  Serous  carcino- 
mas are  treated  as  described  for  epithelial  can- 
cers in  general  (page  39).  The  therapy  for  serous 
borderline  tumors  is  more  controversial.  In 
women  who  are  menopausal  or  postmenopausal 
or  have  completed  their  childbearing,  the  surgi- 
cal treatment  is  generally  similar  to  that  for 
serous  carcinomas.  In  young  women  who  have  a 
unilateral  tumor  with  a normal-appearing  con- 
tralateral ovary  and  wish  to  preserve  their  repro- 
ductive capacity  a unilateral  oophorectomy  is 
usually  performed,  with  careful  follow-up  exam- 
ination and  the  option  of  a hysterectomy  with 
residual  salpingo-oophorectomy  after  the  patient 
has  completed  her  childbearing.  In  such  cases  a 
similar  tumor  develops  in  the  contralateral  con- 
served ovary  in  10  to  15  percent  of  the  cases 
(50,71).  In  cases  in  which  unilateral  or  bilateral 
oophorectomy  would  sterilize  a young  patient, 
unilateral  or  bilateral  cystectomy  has  been  per- 
formed successfully  in  a number  of  cases,  with 
recurrences  in  the  residual  ovarian  tissue  in  12 
percent  of  the  cases  (50).  Persistent  or  recurrent 
tumor  in  the  ovary  subjected  to  cystectomy  was 
encormtered  in  one  series  only  when  more  than 
one  cyst  was  removed  or  the  resection  margin  of 
the  cyst  was  positive  for  tumor  (50).  Postopera- 
tive management  of  stages  II,  III,  and  IV  border- 
line neoplasia  has  varied  from  no  therapy  to 
various  forms  of  chemotherapy  and  radiation 
therapy.  There  is  no  clear  evidence  in  the  litera- 
ture that  such  treatment  alters  the  course  of  the 
disease  (42b,51,56),  and  both  radiation  therapy 
and  chemotherapy  can  be  associated  with  both 
morbidity  ( 32)  and  a mortality  that  may  be  higher 
than  that  associated  with  untreated  tumor  (46). 
Several  investigators  have  found  that  noninvas- 
ive  implants  on  the  peritoneum,  whether  pre- 
dominantly epithelial  or  desmoplastic,  are  asso- 
ciated with  an  excellent  prognosis  in  contrast  to 
the  poor  prognosis  accompan3nng  implants  that 
are  invasive  of  underlying  tissue  (21,26,53,61). 
These  findings  suggest  that  only  patients  with 
invasive  implants  should  receive  additional 
therapy.  One  of  the  above  groups  of  investigators 
(21)  found  severe  nuclear  atypia  within  implants 
to  be  a significant  adverse  prognostic  feature, 
but  a far  less  powerful  predictor  of  a poor  out- 
come tban  invasion.  Other  pathologists  have 
placed  greater  emphasis  on  the  cytologic  fea- 
tures of  the  implants  (51)  or  their  DNA  ploidy 


(26,58)  than  on  the  presence  or  absence  of  inva- 
sion to  divide  the  patients  into  good-prognosis 
and  poor-prognosis  groups.  Additional  investiga- 
tions of  implants  are  desirable  to  confirm  the 
impact  of  their  various  features  on  prognosis. 

Although  only  about  40  patients  with  serous 
borderline  tumors  with  microinvasion  of  the 
stroma  have  been  followed  for  2 or  more  years, 
the  results  suggest  that  these  tumors  are  associ- 
ated with  a prognosis  similar  to  that  of  tumors 
lacking  microinvasive  foci  (20,42b,57a,70).  For 
that  reason,  the  former  tumors  should  not  be 
designated  “microinvasive  carcinoma.”  The  prog- 
nostic significance  of  lymph  node  involvement  in 
cases  of  serous  borderline  neoplasia  is  still  un- 
clear. Although  few  patients  with  this  complica- 
tion have  been  followed  for  many  years,  several 
reports  in  the  literature  (27,49,60,68)  and  our 
limited  experience  to  date  have  not  demonstrated 
any  effect  on  survival. 

According  to  the  1991  annual  report  of  the 
International  Federation  of  Gynecology  and  Ob- 
stetrics (FIGO)  (59),  the  5-year  survival  figures 
for  patients  with  stages  I,  II,  and  III  serous  bor- 
derline tumors  are  between  90  and  95  percent 
although  the  previous  annual  report  and  most 
other  sources  report  a much  lower  5-year  survival 
figure  (approximately  70  percent)  for  patients 
with  stage  III  tumors  (56).  Barnhill  et  al.  (16) 
have  reported  a survival  rate  of  over  99  percent 
for  patients  with  stage  I serous  borderline  tumors 
based  on  a review  of  many  recent  series  in  the 
literature.  Patients  with  spread  beyond  the  ovary 
may  die  of  their  disease  after  more  than  10  years 
of  follow-up  examination  (14,39).  In  one  large 
study  ( 14)  the  survival  rate  dropped  from  97  to 
76  percent  in  the  follow-up  interval  between  5 
and  20  years . Kaern  et  al . ( 40 ) have  demonstrated 
a significantly  poorer  prognosis  associated  with 
aneuploid  borderline  tumors  of  all  t}^es,  but  no 
figures  for  the  specific  significance  of  aneuploidy 
in  cases  of  serous  borderline  neoplasia  were  given; 
analysis  of  those  authors’  data  suggests  that  their 
results  apply  predominantly  to  mucinous  bor- 
derline tumors.  Also,  Harlow  et  al.  (36)  were 
unable  to  duplicate  the  results  of  that  study  in  a 
smaller  series  of  cases.  FIGO  5-year  survival  fig- 
ures for  patients  with  serous  carcinoma  are:  stage 
I,  76  percent;  stage  II,  56  percent;  stage  III,  25 
percent;  and  stage  IV,  9 percent  ( 59 ).  Even  inciden- 
tally detected  microscopic  serous  carcinomas  are 
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associated  with  a guarded  prognosis  (19).  Archi- 
tectural grading  has  been  shown  by  one  group  of 
investigators  to  be  a strong  independent  indica- 


tor of  prognosis  (24).  Silva,  however,  found  nu- 
clear grading  more  reliable  than  architectural 
grading  (64a). 
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MUCINOUS  TUMORS  AND  PSEUDOMYXOMA  PERITONEI 


MUCINOUS  TUMORS 

Definition.  Mucinous  tumors  are  character- 
ized by  glands  and  cysts  lined  by  epithelial  cells, 
some  or  all  of  which  contain  abundant  in- 
tra cytoplasmic  mucin.  The  neoplastic  cells  may 
resemble  those  of  the  endocervix,  gastric  pylo- 
rus, or  intestine;  in  occasional  tumors  only  scat- 
tered goblet  cells,  which  may  be  accompanied  by 
other  cells  of  intestinal  type,  are  present  in  an 
otherwise  nonmucinous  lining  epithelium.  Bor- 
derline tumors  that  are  composed  predomi- 
nantly of  cells  resembling  endocervical  cells  have 
clinical  and  pathologic  features  that  differ  from 
those  containing  intestinal-type  cells  (page  88). 

General  Features.  Mucinous  tumors  ac- 
count for  12  to  15  percent  of  all  ovarian  tumors 
in  the  western  world  (28,30,59),  8 percent  of 
ovarian  tumors  in  Uganda  (25),  and  20  to  23 
percent  in  Japan  (36,56),  possibly  due  to  a lower 
prevalence  of  serous  tumors  in  the  latter  country. 
Approximately  75  percent  of  mucinous  tumors 
are  benign;  10  percent,  borderline;  and  15  per- 
cent, carcinomatous  (28,30).  Mucinous  cyst- 
adenomas  account  for  12  percent  of  benign  ovar- 
ian tumors,  and  mucinous  carcinomas,  for  9 


percent  of  ovarian  cancers  (30).  In  most  series 
(28,30,40)  mucinous  borderline  tumors  are  less 
common  than  serous  borderline  tumors  by  per- 
cents ranging  from  20  to  over  100,  but  in  Japan 
(36,56)  and  Norway  (26)  the  two  types  of  tumor 
are  equally  prevalent,  and  in  Thailand,  mucin- 
ous borderline  tumors  are  more  common  than 
serous  borderline  tumors  (24).  The  variations  in 
the  relative  frequencies  of  these  tumors  may  be 
related  to  epidemiologic  factors  or  to  differences 
in  the  criteria  used  for  distinguishing  borderline 
tumors  from  carcinomas.  Mucinous  cystaden- 
omas  can  occur  at  any  age  but  are  diagnosed 
most  often  in  women  in  the  fourth  to  sixth  de- 
cades. Mucinous  borderline  tumors  and  carcino- 
mas generally  occur  in  older  women,  with  mean 
ages  of  51  to  52  years  for  patients  with  borderline 
tumors  and  53  to  54  for  those  with  carcinomas 
(49,53).  Although  rare  in  the  first  two  decades, 
benign,  borderline,  and  carcinomatous  mucin- 
ous tumors  are  more  common  during  that  age 
period  than  analogous  serous  tumors  (36,39,56). 

Although  mucinous  metaplasia  of  the  surface 
epithelium  and  mucinous  epithelial  inclusion 
glands  and  cysts  (fig.  4-1)  are  rare,  mucinous  neo- 
plasms are  classified  as  surface  epithelial-stromal 


Figure  4-1 

SURFACE  EPITHELIAL 
INCLUSION  CYST 
The  cyst  is  partly  lined  by 
mucinous  epithelium.  (Fig.  950 
from  Hertig  AT,  Mansell  H.  In: 
Anderson  WA,  ed.  Pathology,  3rd 
ed.  St. Louis:  CV  Mosby,  1957.) 
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Figure  4-2 

MUCINOUS  CYSTADENOMA  ASSOCIATED 
WITH  DERMOID  CYST 

The  ovarian  tumor  has  been  sectioned.  It  is  attached  to 
the  uterus,  only  part  of  which  is  shown. 


tumors  because  transitions  have  been  observed 
between  them  and  serous  and  endometrioid  tu- 
mors, both  of  which  belong  in  that  category.  Evi- 
dence exists,  however,  that  some  mucinous  tu- 
mors may  be  of  germ  cell  derivation.  Mucinous 
glands  and  cysts  are  common  constituents  of 
teratomas,  and  3 to  5 percent  of  mucinous  tumors 
develop  in  association  with  dermoid  cysts  (fig. 
4-2)  (3,8,45),  a more  frequent  association  than 
exists  with  other  surface  epithelial-stromal  tu- 
mors. Also,  many  mucinous  tumors  contain  intes- 
tinal-type cells  that  are  recognizable  with  routine 
(figs.  4-3,  4-4)  or  special  stains  (fig.  4-5)  and  have 
immunohistochemical  and  ultrastructural  fea- 
tures that  are  more  characteristic  of  gastrointesti- 
nal and  pancreatic  than  endocervical  epithelium 
(page  86).  None  of  these  observations,  however, 
establishes  a germ  cell  origin  for  all  mucinous 
tumors,  since  neometaplasia  (change  from  one  cell 
type  to  another  in  neoplastic  transformation  or 
within  a neoplasm)  of  ovarian  surface-epithelial 
derivatives  provides  an  alternative  explanation  for 


Figure  4-3 

MUCINOUS  CYSTIC  TUMOR 
The  epithelial  lining  contains  Paneth  cells  with  eosino- 
philic cytoplasmic  granules. 


the  development  of  mucinous  tumors  with  gas- 
trointestinal features.  This  explanation  is  sup- 
ported by  the  occasional  observation  of  a contin- 
uous transition  from  the  epithelial  lining  of  an 
endometriotic  cyst  through  an  endocervical-like 
or  pyloric-like  epithelium  of  a mucinous  cystic 
tumor  to  an  intestinal-type  lining  of  the  cyst. 

The  frequent  presence  within  Brenner  tumors 
of  mucinous  epithelium  that  resembles  ultra- 
structurally  the  type  that  may  be  encountered  in 
the  urinary  tract  (31),  as  well  as  the  rare  occur- 
rence of  Brenner  tumors  in  the  walls  of  mucinous 
cystic  tumors  (8),  suggests  that  the  urothelial- 
like  cells  of  a Brenner  tumor  are  a rare  source  of 
mucinous  neoplasia.  The  terminology  of  mix- 
tures of  mucinous  and  Brenner  neoplasia  is  dis- 
cussed on  page  165. 

Mucinous  ovarian  tumors  may  be  associated 
with  mucinous  tumors  of  other  organs.  The  most 
common  of  these  associations  is  with  mucinous 
tumors  of  the  appendix,  almost  always  accompa- 
nied by  pseudomyxoma  peritonei.  Because  of 
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Figure  4-4 

MUCINOUS  CYSTIC  TUMOR 

The  epithelial  lining  contains  both  goblet  cells  and 
argentaffin  cells  with  coarse  orange-red  granules  in  their 
basal  cytoplasm. 

controversy  regarding  the  origin  of  the  latter 
condition  (63,77)  this  association  is  discussed  in 
detail  on  page  100. 

Mucinous  ovarian  tumors  may  he  accompa- 
nied also  hy  mucinous  adenocarcinomas  of  the 
cervix,  particularly  those  of  the  adenoma 
malignum  (minimal  deviation  adenocarcinoma) 
type  (64).  This  association  may  occur  in  patients 
with  the  Peutz-Jeghers  syndrome,  in  whom  both 
tumors  appear  to  he  increased  in  prevalence 
(page  387).  Because  of  the  high  degree  of  differ- 
entiation of  the  tumors  at  both  sites  in  such  cases 
it  may  be  very  difficult  or  impossible  to  deter- 
mine whether  the  ovarian  tumor  is  an  indepen- 
dent primary  tumor  or  a highly  differentiated 
metastatic  tumor  of  cervical  origin  (page  361). 

Mucinous  ovarian  tumors  are  among  the  most 
common  neoplasms  in  the  nonendocrine  cell  cate- 
gory to  be  accompanied  by  hormonal  manifesta- 
tions. The  most  frequent  clinical  s5mdromes  are 
those  caused  by  the  secretion  of  steroid  hormones. 


Figure  4-5 

MUCINOUS  CYSTIC  TUMOR 
This  mucinous  cystic  tumor  has  an  epithelial  lining  con- 
taining goblet  cells  and  argyrophil  cells  containing  black  gran- 
ules. (Grimelius  stain) 

which  are  probably  produced  predominantly  in 
the  stroma  within  or  surrounding  the  tumor  ( see 
chapter  19).  Less  common  manifestations  are 
the  Zollinger-Ellison  syndrome,  caused  by  gas- 
trin production  by  neuroendocrine  cells  in  the 
lining  epithelium  of  the  cysts  (page  381),  and 
very  rarely,  the  carcinoid  syndrome  (page  291). 

CA125  is  elevated  in  35  to  67  percent  of  cases 
of  mucinous  carcinoma  (17,32,58),  carcinoembry- 
onic  antigen  is  above  normal  in  88  percent  (58), 
and  carbohydrate  antigen  (CA19-9)  in  83  percent 
(17).  The  serum  level  of  inhibin,  a hormone  nor- 
mally produced  by  granulosa  cells  that  inhibits 
the  secretion  of  follicle-stimulating  hormone  by 
the  anterior  pituitary  gland,  has  been  reported 
to  be  a tumor  marker  for  primary  mucinous 
borderline  tumors  and  carcinomas  (elevated  in 
89  and  77  percent  of  the  cases,  respectively)  (22). 

Gross  Findings.  Mucinous  neoplasms  tend 
to  be  the  largest  of  all  ovarian  tumors.  Many  of 
them  are  15  to  30  cm  in  diameter  and  weigh 
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Figure  4-6 

MUCINOUS  CYSTADENOMA 
The  sectioned  surface  reveals  numerous  thin-waUed  locules. 
(Fig.  32  from  Young  RH,  Clement  PB,  Scully  RE.  Pathology 
of  the  ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical  pa- 
thology, Vol  2,  1st  ed.  New  York:  Raven  Press,  1989:1675.) 


2,000  to  4,000  g.  Several  huge  tumors  have  been 
recorded;  the  largest  documented  example  was 
a mucinous  cystadenoma  with  benign  teratoma- 
tous components  weighing  303  pounds  (38).  The 
mucinous  cystadenoma  may  be  unilocular,  but 
more  often  has  many  locules,  which  typically 
have  thin  walls  and  contain  thick  to  watery 
mucinous  fluid  (fig.  4-6).  Borderline  and  invasive 
mucinous  tumors  (figs.  4-7-^-9)  often  contain 
papillae  and  solid  areas,  which  may  be  soft  and 
mucoid  or  firm.  Occasional  mucinous  carcinomas 
are  predominantly  solid.  The  stromal  component 
of  a mucinous  adenofibroma  is  also  solid  and 
firm.  Borderline  tumors  characterized  micro- 
scopically by  endocervical-like  epithelium  are 
smaller  and  contain  fewer  locules  than  those 
lined  by  intestinal-type  epithelium.  Necrosis  and 
hemorrhage  are  more  common  in  invasive  than 


Figure  4-7 

MUCINOUS  CYSTIC  TUMOR  OF  BORDERLINE 
MALIGNANCY,  INTESTINAL  TYPE 
Part  of  the  lining  of  the  large  cyst  is  smooth  but  most  of 
it  is  covered  by  confluent  papillae. 


Figure  4-8 

MUCINOUS  ADENOCARCINOMA 
The  sectioned  surface  appears  gelatinous,  with  extensive 
hemorrhage  and  necrosis. 
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Figure  4-9 
MUCINOUS 

CYSTADENOCARCINOMA 
In  addition  to  cysts  the  sectioned  sur- 
face contains  a large  solid  nodule. 


Figure  4-10 

MUCINOUS  CYSTIC  TUMOR  WITH  BENIGN,  BORDERLINE,  AND  CARCINOMATOUS  COMPONENTS 
Left:  Bisected  solid  nodule  of  carcinoma  protrudes  into  a cyst  in  the  lower  right  portion  of  the  specimen. 

Right:  Mucinous  carcinoma  component.  (Higher  magnification  of  bisected  nodule  shown  on  the  left.) 


in  borderline  and  benign  mucinous  tumors  but 
may  be  seen  in  the  latter  tumors,  sometimes 
giving  them  a deceptively  alarming  appearance 
on  gross  inspection.  Borderline  or  invasive  neo- 
plasia may  be  diffuse  within  a mucinous  tumor, 
or  involve  only  a small  portion  of  it  (fig.  4-10), 


and,  therefore,  the  pathologist  should  examine 
carefully  all  portions  of  the  specimen,  opening  each 
cyst  and  sampling  the  tumor  extensively  and  judi- 
ciously for  microscopic  examination.  Optimal  sam- 
pling of  a mucinous  borderline  tumor  with  in- 
traepithelial carcinoma  to  exclude  stromal 
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Figure  4-11 

MUCINOUS  CYSTADENOMA 
Multiple  locules  are  lined  by 
“picket-fence”  columnar  epithelium. 
The  C3Ttoplasm  is  filled  with  mucin. 
(Fig.  17  from  Serov  SF,  Scully  RE, 
Sobin  LH.  Histological  typing  of 
ovarian  tumours.  International 
Histological  Classification  of  Tu- 
mours No.  9.  Geneva:  World 
Health  Organization,  1973.) 


invasion  may  require  two  sections  for  every  cen- 
timeter of  diameter  of  the  tumor  (18).  Also,  a 
locule  that  has  ruptured  should  be  sampled  and 
designated  separately  as  its  lining  may  differ 
from  that  of  other  components  of  the  specimen. 

The  mucinous  tumors  of  the  ovary  that  are 
present  in  most  cases  of  pseudomyxoma  peri- 
tonei (page  99)  may  have  the  same  gross  charac- 
teristics as  those  unassociated  with  that  compli- 
cation. However,  some  have  a distinctive 
appearance  of  one  or  more  thin-walled  sacs  filled 
with  jelly-like  material. 

Benign  mucinous  tumors  are  bilateral  in  2 to 
5 percent  of  cases,  borderline  tumors  in  6 percent 
of  stage  I cases,  and  carcinomas  in  7 percent  of 
stage  I cases  (40).  The  relatively  uncommon  en- 
docervical-like  mucinous  borderline  tumors 
(page  88),  however,  are  bilateral  in  40  percent  of 
the  cases  (48). 

Microscopic  Findings.  Mucinous  Cyst- 
adenoma.  This  tumor  is  composed  of  glands  and 
cysts  that  occasionally  contain  papillae  with  fi- 
brovascular  cores.  The  epithelial  lining  typically 
resembles  endocervical  epithelium  at  the  light 
microscopic  level,  consisting  of  a single  row  of 
uniform  mucin-filled  columnar  cells  with  basal 
nuclei  (figs.  4-11,  4-12).  The  common  finding  of 
goblet  cells  (figs.  4-13,  4-14),  argyrophil  cells  (fig. 
4-5),  serotonin-containing  cells,  and  peptide  hor- 
mone-containing cells,  and  the  less  frequent 


identification  of  argentaffin  cells  (fig.  4-4)  and 
Paneth  cells  (fig.  4-3)  in  mucinous  tumors,  how- 
ever, attest  to  the  gastrointestinal  rather  than 
endocervical  nature  of  the  neoplastic  cells  in  at 
least  some  cases  (50,57).  Also,  tumors  composed 
of  endocervical-like  epithelium  often  express 
gastric  epithelial  markers  (cathepsin  E,  periodic 
acid-concanavalin  A,  mucin  antigen  M2)  and 
have  an  epithelium  that  is  more  characteristic  of 
gastric-pyloric  than  endocervical  epithelium  on 
ultrastructural  examination  (31,57).  Rarely,  foci 
of  squamous  differentiation  are  seen  in  mucin- 
ous tumors,  particularly  in  those  composed  pre- 
dominantly of  endocervical-like  cells. 

The  stroma  of  mucinous  cystadenomas  usu- 
ally resembles  ovarian  stroma  but  typically  con- 
tains more  collagen;  in  the  rare  mucinous  ad- 
enofibroma  (4),  the  stroma  predominates  and  has 
an  appearance  similar  to  that  of  a fibroma  (fig. 
4-15).  The  stroma  of  mucinous  tumors  is  occa- 
sionally luteinized,  particularly  during  preg- 
nancy (see  chapter  19),  and  often  contains  irreg- 
ular spicules  of  calcification.  Bands  of  smooth 
muscle  may  also  develop  in  the  stroma,  usually 
parallel  to  the  lining  of  a large  cyst.  In  5 percent 
of  mucinous  cystadenomas  mucin  escapes  from 
the  glands  or  cysts  to  form  pools  in  the  stroma, 
typically  eliciting  a histiocytic  and  foreign  body 
giant  cell  response  (45).  Occasionally,  necrosis 
with  associated  inflammation  results  in  a 
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Figure  4-12 

MUCINOUS  CYSTADENOMA 
The  cytoplasm  is  full  of  mucin  and  the  nuclei  are  small 
and  basal. 


Figure  4-13 

MUCINOUS  CYSTADENOMA 
The  small  cyst  is  lined  by  epithelium,  part  of  which  is 
endocervical-like  and  part  of  which  (right)  is  of  intestinal  type, 
with  goblet  cells.  (Fig.  5 from  Case  records  of  the  Massachusetts 
General  Hospital.  Case  3-1969.  N Eng  J Med  1969;280: 156-60.) 


Figure  4-14 

MUCINOUS  CYSTIC  TUMOR  OF  BORDERLINE  MALIGNANCY,  INTESTINAL  TYPE 
The  cyst  is  lined  by  mucinous  epithelium  with  filiform  papillae.  Goblet  cells  and  nuclear  stratification  are  evident. 
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Figure  4-15 

MUCINOUS  ADENOFIBROMA 
The  tumor  is  composed  predominantly  of  fibromatous 
tissue.  (Fig.  21  from  Serov  SF,  Scully  RE,  Sobin  LH.  Histo- 
logical typing  of  ovarian  tumours.  International  Histological 
Classification  of  Tumours  No.  9.  Geneva:  World  Health 
Organization,  1973.) 

desmoplastic  stromal  response,  which  should 
not  be  misinterpreted  as  the  desmoplastic 
stroma  of  a carcinoma. 

Borderline  Tumors  and  Carcinomas.  Most 
borderline  mucinous  cystic  tumors  are  character- 
ized by  more  obvious  and  extensive  intestinaliza- 
tion  of  their  epithelial  lining  than  their  benign 
counterparts,  but  a minority  of  these  tumors  (15 
percent  in  a consultation  series  [48],  19  percent 
in  a combined  consultation  and  hospital  series 
[51],  and  5 percent  in  a tumor  registry  series  [18] ) 
lack  obviously  intestinal-type  epithelium  and 
have  been  designated  “endocervical-like”  or  “of 
mullerian  type”  (Table  4-1). 

Endocervical-like  mucinous  borderline  tumors 
have  an  architecture  similar  to  that  of  serous 
borderline  tumors,  with  both  large,  bulbous  papil- 
lae and  smaller  papillae  with  prominent  cellular 
budding.  The  papillae  are  lined  by  slightly  to  mod- 
erately at3T>ical  epithelial  cells,  which  may  attain 
a height  of  over  20  cells  (figs.  4-16,  4-17).  Most  of 


Table  4-1 

DIFFERENCES  BETWEEN 
ENDOCERVICAL-LIKE  AND 
INTESTINAL-TYPE 
MUCINOUS  BORDERLINE  TUMORS* 


EMBT 

IMBT 

Average  age  (years) 

34 

41 

Bilaterality  (%) 

40 

6 

Diameter  (mean  cm) 

8 

19 

Multilocularity  (%) 

20 

72 

Argyrophil  cells  (%) 

3 

91 

Acute  inflammation  (%) 

100  (diffuse) 

22  (focal) 

Endometriosis,  either 
ovary (%) 

30 

6 

Endometriosis,  ipsilateral 
ovary  (%) 

20 

0 

Pseudomyxoma  peritonei 
(%) 

0 

17 

*From  reference  48. 


the  neoplastic  cells  contain  abundant  C34oplas- 
mic  mucin,  but  some  may  be  mucin-ffee  and 
contain  large  amounts  of  eosinophilic  cytoplasm. 
A diffuse,  acute  inflammatory  infiltrate  is  almost 
always  present  in  the  stroma,  among  the  neo- 
plastic epithelial  cells,  and  in  the  luminal  mucin 
(fig.  4-18).  This  type  of  mucinous  borderline 
tumor  is  associated  with  endometriosis  in  the 
ipsilateral  ovary,  often  in  continuity,  in  20  per- 
cent of  the  cases  (48).  Intestinal-type  mucinous 
borderline  tumors,  in  contrast,  either  lack  papil- 
lae or  have  branching  filiform  papillae  (fig.  4-14). 
The  cysts  and  papillae  are  lined  by  atypical 
epithelium  that  contains  variable  numbers  of 
goblet  cells  and  other  intestinal  cell  types. 

The  diagnostic  criteria  that  distinguish 
mucinous  borderline  tumors  of  the  intestinal  type 
from  mucinous  carcinomas  are  controversial,  re- 
sulting in  considerable  confusion  in  the  litera- 
ture. According  to  the  World  Health  Organization 
(WHO)  classification,  the  distinction  depends  en- 
tirely on  the  demonstration  of  obvious  invasion  of 
the  stroma  of  the  tumor  in  carcinomas,  as  defined 
on  page  52.  Many  authors,  however,  while  accept- 
ing obvious  invasion  as  a valid  criterion  for  the 
diagnosis  of  mucinous  carcinoma,  do  not  require 
its  presence;  some  accept  in  its  absence  a criterion 
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Figure  4-16 
MUCINOUS  CYSTIC 
TUMOR  OF 

BORDERLINE  MALIGNANCY, 
ENDOCERVICAL-LIKE 
The  architecture  of  the  papillae  is  sim- 
ilar to  that  seen  in  a serous  borderline 
tumor.  (Fig.  1 from  Rutgers  JL,  Scully  RE. 
Mullerian  mucinous  papillary  cyst- 
adenomas  of  borderline  malignancy:  a 
clinicopathological  analysis  of  30  cases. 
Cancer  1988;61:340-8.) 


Figure  4-17 

MUCINOUS  CYSTIC  TUMOR  OF  BORDERLINE 
MALIGNANCY,  ENDOCERVICAL-LIKE 


Stratification  with  cellular  budding  is  evident.  (Fig.  4 
from  Rutgers  JL,  Scully  RE.  Mullerian  mucinous  papillary 
cystadenomas  of  borderline  malignancy:  a clinicopathologi- 
cal analysis  of  30  cases.  Cancer  1988;61:340-8.) 
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Figure  4-18 

MUCINOUS  CYSTIC  TUMOR  OF  BORDERLINE 
MALIGNANCY,  ENDOCERVICAL-LIKE 
The  stroma  of  the  papillae  is  diffusely  infiltrated  with 
polymorphonuclear  leukocytes,  which  are  also  present  in  the 
lumen  of  the  cyst. 
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Table  4-2 

DIFFERENTIAL  MICROSCOPIC  FEATURES  OF  TWO  SUBTYPES  OF 
INTESTINAL-TYPE  MUCINOUS  BORDERLINE  TUMORS 


Typical 

With  Intraepithelial  Carcinoma 

Tumor  cells 

Intracystic  growth 
patterns  that 

Atypical  nuclear  features 

1.  No  papillarity 
or 

Short  and  blunt  to  filiform,  often 
branching  papillae,  which  have  at 
least  minimal  stromal  support 

Malignant  nuclear  features 

1.  No  papillarity 
or 

Stroma-free  cellular  papillae 

may  be  present 

2.  Secondary  gland  formation  with  at  least 
minimal  stromal  support  and  intrac3do- 
plasmic  mucin  in  some  glandular  cells 

3.  Cellular  stratification,  usually  with  3 
or  fewer  vertical  rows  of  nuclei 

2.  Cribriform  (cyst  linings  thickened 
by  stroma-free  bridges  of  nonmucin- 
containing  tumor  cells) 

3.  Cellular  stratification,  usually  with 
4 or  more  vertical  rows  of  nuclei 

of  Hart  and  Norris  (20)  (stratification  of  the 
neoplastic  cell  nuclei  to  four  or  greater  in  thick- 
ness) or  modifications  thereof  that  place  greater 
emphasis  on  other  architectural  findings  and 
carcinomatous  nuclear  features  (Table  4-2) 
(5,19,23).  Resolution  of  the  controversy  is  best 
accomplished  by  maintaining  the  diagnostic  cri- 
teria of  the  WHO  and  additionally  dividing  the 
borderline  category  of  mucinous  tumors  into  typ- 
ical forms  with  epithelial  atypia  (fig.  4-14)  and 
variants  with  intraepithelial  carcinoma  (figs.  4- 
19,  4-20)  (page  52).  In  diagnosing  the  latter  we 
place  greater  reliance  on  the  cytologic  than  the 
architectural  features. 

Mucinous  carcinomas  (i.e.,  invasive)  may  con- 
tain only  endocervical-like  cells,  only  intestinal- 
type  cells,  or  a combination  of  the  two,  but  are 
usually  composed  of  cells  that  are  not  specifically 
suggestive  of  either  endocervical  or  intestinal- 
type  mucinous  cells  (figs.  4-21-4-28).  Therefore, 
the  distinction  between  endocervical-like  and  in- 
testinal-type mucinous  carcinomas  is  not  clear- 
cut  in  most  cases.  The  occasional  carcinomas  in 
the  endocervical-like  category  resemble  the  en- 
docervical types  of  mucinous  carcinoma  that  are 
encountered  in  the  cervix,  composed  of  cells  that 
are  uniformly  rich  in  mucin  or  cells  that  are 
stratified  with  little  or  no  intracytoplasmic  mucin 
(fig.  4-22).  The  latter  cells  resemble  those  of  well- 
differentiated  endometrioid  adenocarcinoma,  but 
typically  are  more  stratified  and  have  nuclei  that 
are  taller  and  more  slender.  Some  mucinous  car- 
cinomas resemble  typical  adenocarcinomas  of 


Figure  4-19 

MUCINOUS  CYSTIC  TUMOR  OF 
BORDERLINE  MALIGNANCY  WITH 
INTRAEPITHELIAL  CARCINOMA 
Obviously  malignant  mucinous  epithelium,  from  which 
most  of  the  mucin  has  disappeared,  lines  a portion  of  a locule 
in  a tumor  that  had  a predominantly  benign  appearance. 
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Figure  4-20 

MUCINOUS  CYSTIC  TUMOR  OF 
BORDERLINE  MALIGNANCY  WITH 
INTRAEPITHELIAL  CARCINOMA 
The  lining  of  a locule  is  characterized  by  stroma-free  cellu- 
lar papillae  and  marked  nuclear  at3TDia,  Most  of  the  locules 
were  lined  by  epithelium  that  was  benign  or  typical  borderline. 


Figure  4-21 

MUCINOUS  ADENOCARCINOMA 
The  tumor  is  well  differentiated,  with  a cribriform  pattern. 
A villous  portion  of  the  tumor  in  the  right  upper  corner  has  the 
appearance  of  a borderline  tumor. 


Figure  4-22 

MUCINOUS  ADENOCARCINOMA 
RESEMBLING  ENDOMETRIOID 
ADENOCARCINOMA 
In  this  area  of  the  tumor  almost  no  intra- 
cellular mucin  remains  in  the  stratified  epi- 
thelium, which  is  characterized  by  cells  with 
elongated  nuclei. 
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Figure  4-23 

MUCINOUS  ADENOCARCINOMA 
Much  of  the  mucin  is  apical  but  several  goblet  cells 
containing  red  mucin  are  evident.  (Mucicarmine  stain) 

the  large  intestine;  such  tumors  may  contain 
only  occasional  goblet  cells  as  evidence  of  their 
intestinal  nature  (fig.  4-23).  Occasionally,  a sig- 
net-ring cell  carcinoma  is  present  focally  in  a 
mucinous  adenocarcinoma,  supporting  the  con- 
cept of  a rare  primary  Krukenberg  tumor  of  the 
ovary.  The  existence  of  such  a tumor  is  very 
difficult  to  prove,  however,  since  primary  signet- 
ring cell  carcinomas  in  other  organs  may  remain 
occult  for  years  after  metastasizing  to  the  ovary, 
requiring  long-term  (at  least  10  years’)  follow-up 
or  an  exhaustive  autopsy  to  exclude  their  pres- 
ence. A small  number  of  mucinous  carcinomas  of 
the  ovary  resemble  colloid  carcinoma  of  the  large 
intestine  (fig.  4-28).  Many  mucinous  carcinomas 
contain  cysts  with  or  without  papillae,  which 
often  contain  “dirty”  necrotic  material;  irregular 
small  glands  with  jagged  margins  (fig.  4-25); 
solid  clusters  of  mucinous  cells;  or  single  mucin- 


Figure 4-24 

MUCINOUS  ADENOCARCINOMA 
WITH  MICROINVASION  OF  STROMA 
This  tumor,  which  appeared  mostly  benign  and  border- 
line, contained  foci  of  intraepithelial  carcinoma  as  well  as 
this  tiny  invasive  focus  composed  of  irregular  small  groups 
of  malignant  cells  and  single  similar  cells. 


ous  cells  in  the  stroma  (fig.  4-26).  Rarely,  a 
mucinous  carcinoma  belongs  in  the  micro- 
invasive  category  (fig.  4-24)  (36a). 

The  stroma  of  mucinous  carcinomas  may  be 
desmoplastic,  extensively  infiltrated  by  inflamma- 
tory cells,  or  both,  or  it  may  resemble  ovarian 
stroma  and  contain  clusters  of  lutein  cells  (see 
chapter  19).  Borderline  and  malignant  mucinous 
tumors  are  associated  with  an  escape  of  pools  of 
mucin  from  the  glands  and  cysts  into  the  stroma 
in  25  and  30  percent  of  the  cases,  respectively  (46, 
47).  This  process  may  be  focal,  with  the  mucin  often 
containing  histiocytes  and  occasionally  inciting  a 
foreign  body  giant  cell  reaction  (fig.  4-29).  Dissec- 
tion of  mucin  into  the  stroma  is  especially  common 
and  extensive  in  cases  of  pseudomyxoma  peritonei 
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Figure  4-25 

MUCINOUS  ADENOCARCINOMA 
The  tumor  is  characterized  by  a disorderly  arrangement 
of  cysts  and  glands  of  irregular  shapes. 


Figure  4-26 

MUCINOUS  ADENOCARCINOMA 
The  tumor  is  characterized  by  invasive  small  glands  and 
small  collections  of  signet-ring  cells. 


Figure  4-27 
MUCINOUS 
ADENOCARCINOMA 
The  cysts  are  lined  by  cells,  some  of 
which  are  highly  stratified  and  some 
of  which  contain  abundant  mucin.  The 
nuclei  are  highly  atypical  and  necrotic 
debris  is  present  in  the  lumens.  (Fig.  25 
from  Serov  SF,  Scully  RE,  Sobin  LH. 
Histological  t3rping  of  ovarian  timiours. 
International  Histological  Classifica- 
tion of  Tumours  No.  9.  Geneva:  World 
Health  Organization,  1973.) 
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Figure  4-28 

MUCINOUS  ADENOCARCINOMA 
The  tumor  resembles  mucinous  (colloid)  carcinoma  of  the 
intestine. 


and  is  designated  “pseudomyxoma  ovarii.”  In 
this  form  of  stromal  dissection  the  mucin  is  t}rp- 
ically  unassociated  with  a significant  inflamma- 
tory cell  or  foreign  body  giant  cell  response  and 
often  contains  or  is  partly  lined  by  neoplastic 
epithelial  cells  (fig.  4-30).  Michael  and  associates 
(35)  have  interpreted  ovarian  tumors  associated 
with  pseudomyxoma  ovarii  as  a form  of  mucin- 
ous carcinoma  because  of  its  association  in  some 
cases  with  pseudom3Tcoma  peritonei,  but  there  is 
no  evidence  that  stage  I tumors  with  that  feature 
have  a worse  prognosis  than  stage  I mucinous 
tumors  without  it.  Also,  as  discussed  on  page 
100,  there  is  controversy  whether  many  of  the 
ovarian  tumors  with  pseudomyxoma  ovarii  and 
pseudomyxoma  peritonei  are  metastatic  from 
the  appendix  or  elsewhere  in  the  gastrointesti- 
nal tract  instead  of  originating  in  the  ovary. 

Rare  mucinous  carcinomas  are  admixed  with 
solid  carcinomas  with  neuroendocrine  features 
(15a, 15b)  (page  321). 


Figure  4-29 

MUCINOUS  CYSTIC  TUMOR  OF  BORDERLINE 
MALIGNANCY,  INTESTINAL  TYPE 
Small  cysts  have  ruptured,  with  extrusion  of  mucin  into 
adjacent  stroma  and  an  associated  inflammatory  cell  reaction. 


Mural  Nodules  in  Mucinous  Tumors.  An  un- 
usual feature  of  mucinous  cystic  tumors,  which 
is  exceptionally  rare  in  other  ovarian  tumors  ( 12, 
15),  is  the  occurrence  of  a puzzling,  heteroge- 
neous group  of  mural  nodules,  which  differ  mark- 
edly in  their  histologic  features  from  the  mucin- 
ous tumors  themselves  (41^3).  These  nodules 
have  been  classified  as:  1)  anaplastic  carcinomas; 
2)  sarcomas  of  various  types;  3)  carcinosarcoma; 
4)  sarcoma-like  nodules;  5)  mixed  nodules;  and 
6)  leiomyomas  (33,37). 

Approximately  16  cases  of  anaplastic-carcino- 
matous nodules  have  been  reported  (1,2,11,21, 
37,52).  Grossly,  one  or  more  nodules  are  seen  in 
the  walls  of  mucinous  cystic  tumors,  which  are 
mostly  borderline  or  carcinomatous.  The  nod- 
ules vary  from  0.5  to  12  cm  in  diameter,  are 
generally  yellow,  and  often  have  areas  of  necrosis 
and  hemorrhage  (fig.  4-31).  Microscopic  exami- 
nation reveals  typically  solid  sheets  or  nests  of 
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Figure  4-30 

MUCINOUS  CYSTIC  TUMOR  WITH 
PSEUDOMYXOMA  OVARII 
Large  pools  of  almost  acellular  mucin  are  evident.  There 
is  no  inflammatory  cell  response. 


Figure  4-31 

ANAPLASTIC  CARCINOMA  IN 
MUCINOUS  CYSTIC  TUMOR 
A nodule  of  anaplastic  carcinoma  (center)  protrudes  into 
one  of  the  locules. 


large,  rounded  epithelial  cells  with  poorly  differ- 
entiated nuclei  and  often  abundant  eosinophilic 
cytoplasm  (figs.  4-32,  4-33),  poorly  differentiated 
spindle-shaped  epithelial  cells,  or  both;  occasion- 
ally focal  glandular  differentiation  is  present.  The 
nodules  are  typically  ill-defined  and  the  tumor 
cells  may  invade  vessels. 

Sarcomas  form  yellow,  pink,  or  red  nodules  of 
various  sizes,  often  with  areas  of  necrosis.  Micro- 
scopic diagnoses  have  included  fibrosarcoma 
(6,42),  rhabdomyosarcoma  (60),  and  undifferen- 
tiated sarcoma  (42),  all  of  which  tend  to  be  ill-de- 
fined and  may  invade  vessels.  In  addition  to 
discrete  nodules,  large  masses  of  sarcoma  have 
been  reported  in  association  with  mucinous  cys- 
tic tumors  (1,2,44).  A single  case  of  a carcinosar- 
comatous  nodule  in  the  wall  of  a mucinous  cyst- 
adenocarcinoma  has  been  reported  (55). 


Approximately  16  cases  of  “sarcoma-like”  nod- 
ules have  been  reported  in  patients  with  mucin- 
ous cystadenomas,  borderline  cystic  tumors,  and 
cystadenocarcinomas.  These  nodules  are  0.6  to  6 
cm  in  diameter,  and  maybe  single  or  multiple  and 
soft  or  firm;  they  are  usually  red-brown  or  brown. 
Microscopic  examination  discloses  sharply  cir- 
cumscribed nodules  composed  typically  of  vary- 
ing numbers  of  pleomorphic  cells  with  bizarre 
nuclei  and  atypical  mitotic  figures  (mitotic  activ- 
ity may  be  as  high  as  10  per  10  high-power  fields ), 
spindle  cells,  epulis-type  giant  cells,  and  acute  and 
chronic  inflammatory  cells.  Hemorrhage  and  ne- 
crosis are  common,  but  vascular  invasion  is  absent 
(figs.  4-34,  4-35).  The  pathogenesis  and  nature  of 
these  nodules  are  unclear  although  they  are  con- 
sidered reactive  because  of  their  associated  benign 
clinical  course.  Perplexing  features  are  focal 
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Figure  4-32 

ANAPLASTIC  CARCINOMA  ARISING 
IN  MUCINOUS  CYSTIC  TUMOR 
The  tumor  is  characterized  by  a diffuse  arrangement  of 
uniform  cells  with  moderate  amounts  of  cytoplasm  and 
malignant-appearing  nuclei  with  prominent  nucleoli. 
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Figure  4-33 

ANAPLASTIC  CARCINOMA  ARISING 
IN  MUCINOUS  CYSTIC  TUMOR 
The  tumor  is  characterized  by  a diffuse  arrangement  of  cells 
with  abundant  (eosinophilic)  cytoplasm  and  malignant-appear- 
ing nuclei.  Many  nucleoli  are  prominent. 


Figure  4-34 

SARCOMA-LIKE  NODULE 
IN  WALL  OF  MUCINOUS 
CYSTIC  TUMOR  OF 
BORDERLINE  MALIGNANCY 
The  cellular  nodule  is  well  demar- 
cated. 
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Figure  4-35 

SARCOMA-LIKE  NODULE  IN  WALL 
OF  MUCINOUS  CYSTIC  TUMOR 
The  cells  of  the  nodule  include  osteoclast-like  giant  cells 
and  smaller  mononuclear  cells.  An  atypical  mitotic  figure  is 
present  in  the  center.  (Fig.  5 from  Prat  J,  Scully  RE.  Ovarian 
mucinous  tumors  with  sarcoma-like  mural  nodules:  a report 
of  seven  cases.  Cancer  1979;44:1332-44.) 

staining  of  the  pleomorphic  cells  for  cytokeratin 
(34)  and  the  occasional  finding  of  adenocarci- 
noma or  anaplastic  carcinoma  within  the  nodule 
(mixed  nodule)  (16,29). 

Usually,  examination  of  routine  sections  en- 
ables one  to  differentiate  among  the  several 
t}q)es  of  nodules;  immunohistochemical  staining 
may  be  helpful  in  difficult  cases  (37).  Strong  and 
extensive  staining  for  cytokeratin  warrants  a 
diagnosis  of  carcinoma;  weak  or  focal  staining  for 
this  antigen  in  occasional  cases  of  sarcoma-like 
nodules  is  difficult  to  interpret  but  does  not,  in 
itself,  indicate  a carcinomatous  component.  Dif- 
fuse vimentin  staining  is  not  helpful  in  distin- 
guishing the  heterogeneous  sarcoma-like  nod- 
ules from  the  more  homogeneous  sarcoma. 
Immunohistochemical  investigation  of  more 
cases,  in  addition  to  longer  follow-up  data,  will 
be  necessary  to  differentiate  clearly  among  these 
various  types  of  mural  nodules. 


Differential  Diagnosis.  The  differentiation 
of  mucinous  carcinomas  from  serous  and  en- 
dometrioid carcinomas  with  abrmdant  luminal 
mucin  depends  on  the  presence  of  at  least  occa- 
sional goblet  cells  with  mucin-rich  c3doplasm  in 
the  former  tumors  in  contrast  to  an  absence  of 
more  than  minimal  cytoplasmic  accumulation  in 
most  of  the  cells  in  the  latter  two  tumors.  Very 
small  foci  of  benign-appearing  endocervical-t3q)e 
epithelium  may  be  seen,  however,  in  endometrioid 
carcinomas.  Vimentin  staining  of  serous  and  en- 
dometrioid carcinomas  may  prove  helpful  in  dis- 
tinguishing them  from  the  typically  negative 
mucinous  adenocarcinomas  (13,61);  also,  c54o- 
plasmic  staining  for  carcinoembryonic  antigen 
(CEA)  favors  strongly  a mucinous  carcinoma  (13). 

Most  heterologous  Sertoli-Leydig  cell  tumors 
contain  glands  and  cysts  lined  by  mucinous  epi- 
thelium, which  may  have  benign,  borderline,  or 
occasionally,  carcinomatous  features  (page  213). 
In  some  cases  the  mucinous  element  is  the  pre- 
dominant component  and  the  tumor  is  grossly 
indistinguishable  from  a mucinous  cystic  tumor. 
Careful  microscopic  examination,  however,  re- 
veals foci  of  typical  Sertoli-Leydig  cell  tumor, 
usually  of  the  intermediate  type.  Differentiation 
of  mucinous  cystic  tumors  from  mucinous  carci- 
noid tumors  is  discussed  on  page  299. 

The  most  difficult  problem  in  the  differential 
diagnosis  of  mucinous  carcinomas  of  the  ovary  is 
their  distinction  from  metastatic  adenocarcino- 
mas from  the  gastrointestinal  tract,  biliary  tract, 
pancreas,  and  uterine  cervix.  These  differential 
diagnoses  are  discussed  in  chapter  18. 

Frozen  Section.  The  pathologist  should  be 
careful  not  to  overdiagnose  a benign  mucinous 
tumor  as  borderline  or  a borderline  tumor  as  car- 
cinoma on  frozen  section  examination,  particularly 
in  a young  woman  who  wishes  to  preserve  her 
reproductive  capacity.  The  surgeon  should  also  be 
aware  that  the  more  extensive  microscopic  sam- 
pling that  is  done  postoperatively  may  disclose  a 
tumor  with  a more  malignant  component  than 
that  identified  on  frozen  section  examination.  Fi- 
nally, any  ovarian  mucinous  tumor,  particularly  if 
it  is  malignant  or  bilateral,  or  in  an  older  woman, 
should  raise  the  possibility  of  metastatic  mucinous 
adenocarcinoma,  and  a history  of  a primary  mucin- 
ous carcinoma  elsewhere  should  be  sought;  if  the 
history  is  negative,  the  abdomen  should  be  ex- 
plored for  a possible  source  of  metastasis. 
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Figure  4-36 

OMENTAL  IMPLANT  OF  MUCINOUS  BORDERLINE 
TUMOR  OF  ENDOCERVICAL-LIKE  TYPE 


Spread  and  Metastasis.  According  to  the 
International  Federation  of  G5mecology  and  Ob- 
stetrics (FIGO)  annual  report,  mucinous  border- 
line tumors  are  confined  to  one  or  both  ovaries 
in  82  percent  of  the  cases,  are  stage  II  in  6 
percent,  stage  III  in  10  percent,  and  stage  IV  in 
2 percent  (40).  The  parallel  figures  for  mucinous 
carcinoma  are  49,  11,  29,  and  10  percent  of  the 
cases.  Almost  all  so-called  stage  II  and  stage  III 
mucinous  borderline  tumors  of  intestinal  type, 
however,  have  spread  in  the  form  of  pseudo- 
myxoma peritonei,  and,  as  mentioned  earlier, 
many  of  these  tumors  may  be  secondary  to 
mucinous  tumors  of  the  appendix  or  another 
intestinal  site  instead  of  primary  in  the  ovary 
(page  99).  Isolated  implants  on  the  peritoneum 
are  rare  in  cases  of  intestinal-type  mucinous 
borderline  tumors  but  have  been  reported  in  23 
percent  of  the  cases  of  endocervical-like  mucin- 
ous borderline  tumors  (figs.  4-36,  4-37)  (48). 

Treatment.  Stage  I mucinous  borderline  tu- 
mors are  generally  treated  like  serous  borderline 


Figure  4-37 

OMENTAL  IMPLANT  OF  MUCINOUS  BORDERLINE 
TUMOR  OF  ENDOCERVICAL-LIKE  TYPE 

The  epithelial  lining  of  the  cysts  and  their  papillae  is  well 
differentiated. 

tumors  (page  76).  Except  in  cases  of  endocervi- 
cal-like mucinous  borderline  tumors,  which  are 
bilateral  in  approximately  40  percent  of  the 
cases,  there  is  relatively  little  concern  about 
performing  only  a unilateral  oophorectomy  in  a 
young  woman  with  a mucinous  borderline  tumor 
since  less  than  10  percent  of  the  intestinal-type 
tumors  are  bilateral.  If  the  contralateral  normal- 
appearing ovary  is  conserved,  however,  the  patient 
should  be  followed  carefully  for  many  years  be- 
cause of  the  possible  development  of  a similar 
tumor  in  it.  The  treatment  of  pseudomyxoma  peri- 
tonei consists  mainly  of  removal  of  as  much  tmnor 
as  technically  feasible  and  attempts  to  relieve 
symptoms  by  withdrawal  of  abdominal  fluid.  Such 
treatment  has  generally  been  unsatisfactory  from 
the  viewpoint  of  cure.  Mucinous  carcinomas  are 
managed  as  outlined  in  the  general  section  on 
therapy  of  ovarian  carcinomas  (page  39). 

Prognosis.  According  to  the  FIGO  annual 
report  the  5-year  survival  rate  for  patients  with 
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stage  I mucinous  borderline  tumors  is  92  per- 
cent; stage  II,  100  percent;  and  stage  III,  51 
percent  (40).  The  parallel  figures  for  mucinous 
carcinomas  are  83  percent,  55  percent,  and  21 
percent,  and  for  stage  IV  tumors,  9 percent.  The 
survival  rate  of  patients  with  mucinous  border- 
line tumors  (all  stages)  drops  from  approxi- 
mately 95  to  87  percent  if  the  follow-up  period 
extends  to  15  years  because  of  late  recurrences 
according  to  Kaern  et  al.  (26).  If  cases  with 
pseudomyxoma  peritonei  and  appendiceal  tu- 
mors are  excluded  from  the  ovarian  borderline 
category,  however,  an  analysis  of  those  authors’ 
data  shows  that  a smaller  portion  of  their  pa- 
tients died  during  the  15-year  follow-up  period. 
Kaern  and  associates  (27)  concluded  that  ploidy 
is  an  important  prognostic  factor,  but  the  extent  to 
which  it  is  significant  is  difficult  to  ascertain  from 
their  publication  because  their  survival  statistics 
refer  to  borderline  tumors  of  all  cell  types  as  a 
group  and  include  cases  of  mucinous  borderline 
tumors  with  pseudomyxoma  peritonei  and  syn- 
chronous appendiceal  mucinous  tumors. 

It  is  difficult  to  determine  from  the  literature 
whether  intestinal-type  borderline  tumors  with 
intraepithelial  carcinoma  are  associated  with  a 
worse  prognosis  than  those  with  epithelial  aty- 
pia.  An  analysis  of  a literature  review  (51)  that 
lists  series  of  stage  I mucinous  borderline  tumors 
in  which  follow-up  information  was  available, 
reveals  an  almost  identical  survival  rate  in  seven 
series  in  which  tumors  with  intraepithelial  carci- 
noma were  included  in  the  borderline  category 
and  seven  other  series  in  which  such  tumors  were 
excluded.  Also,  some  authors  who  have  specific- 
ally addressed  in  their  studies  the  prognostic 
differences  among  borderline  mucinous  tumors 
with  epithelial  atypia,  those  with  intraepithelial 
carcinoma,  and  (invasive)  mucinous  carcinomas 
have  found  either  presentation  at  a higher  stage 
(10,62)  or  decreasing  survival  in  stage  I cases 
( 10,20,54)  with  increasing  extent  of  malignancy, 
while  others  (14,18,51)  have  not.  Differences  in 
microscopic  interpretation,  the  extent  of  sam- 
pling of  the  tumors,  and  the  interpretation  of  the 
origin  of  pseudomyxoma  peritonei  in  the  above 
series  of  cases  probably  account  for  some  of  these 
disparate  results.  Architectural  grading  of 
mucinous  carcinomas  has  been  demonstrated  by 
some  authors  to  have  independent  prognostic 
significance  (7). 


Despite  the  presence  of  extraovarian  spread  in 
the  form  of  discrete  peritoneal  implants  or  lymph 
node  metastasis  in  almost  a quarter  of  the  cases  of 
endocervical-like  mucinous  borderline  tumors,  no 
deaths  of  patients  with  these  tiomors  have  been 
recorded  as  yet.  Long-term  follow-up  data  are  not 
available  in  a large  number  of  cases,  however  (48). 

No  patients  with  sarcoma-like  mural  nodules 
have  been  reported  to  have  a malignant  clinical 
course,  and  the  seven  patients  with  those  lesions 
who  had  been  followed  for  5 or  more  years  were 
alive  and  free  of  tumor.  In  contrast,  most  pa- 
tients with  mural  nodules  of  anaplastic  carci- 
noma have  had  a malignant,  often  rapid  course. 
Too  few  cases  of  sarcomatous  nodules  have  been 
published  to  warrant  a conclusion  regarding 
their  prognosis. 

PSEUDOMYXOMA  PERITONEI 

Pseudomyxoma  peritonei,  the  presence  of 
masses  of  jelly-like  mucus  in  the  pelvis,  and  in 
many  cases,  the  upper  abdomen  as  well,  has 
been  reported  as  an  occasional  complication  of 
mucinous  tumors  involving  the  ovary.  In  such 
cases  the  disease  has  been  interpreted  as  stage 
II  or  III  ovarian  borderline  tumor  or  carcinoma 
in  most  reported  studies.  There  is  widespread 
disagreement  in  the  recent  literature,  however, 
whether  that  interpretation  is  warranted.  The 
major  questions  regarding  the  relation  of  mucin- 
ous ovarian  tumors  to  pseudomyxoma  peritonei 
are  listed  in  Table  4-3. 

It  is  impossible  to  ascertain  with  certainty 
from  the  literature  how  many  cases  of  mucinous 
cystic  tumors  of  the  ovary  accompanied  by 
pseudomyxoma  peritonei  are  associated  with 
appendiceal  tumors  because  in  many  cases  the 
appendix  has  not  been  removed  for  microscopic 
examination  or  even  visualized  at  operation.  In 
six  recent  series  of  cases  of  pseudomyxoma  peri- 
tonei in  which  cystic  ovarian  tumors  were  char- 
acterized microscopically  and  the  microscopic 
findings  in  the  appendix  were  also  recorded 
(Table  4-4),  25  of  tbe  37  ovarian  tumors  were 
interpreted  as  borderline  and  in  15  of  the  25 
cases  some  type  of  mucinous  lesion  was  found  in 
the  appendix.  The  appendiceal  lesions  were 
characterized  as  benign  in  12  of  tbe  ovarian 
“borderline”  cases.  Although  no  statement  about 
the  extent  of  microscopic  sampling  of  the  appendix 
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Table  4-3 

QUESTIONS  IN  CASES  OF 
“PSEUDOMYXOMA  PERITONEI” 
ASSOCIATED  WITH  CYSTIC 
OVARIAN  TUMORS 


Table  4-4 

MICROSCOPIC  FEATURES  OF 
MUCINOUS  CYSTIC  OVARIAN 
TUMORS  AND  APPENDIX  IN 
PSEUDOMYXOMA  PERITONEI 


1.  How  often  is  an  ovarian  tumor  an  isolated  pri- 
mary tumor  in  cases  of  pseudomyxoma  peritonei? 

2.  If  an  ovarian  tumor  is  judged  to  be  primary  after  a 
careful  microscopic  examination  of  the  appendix  is 
negative,  is  it  benign,  borderline,  or  malignant? 

3.  If  an  appendiceal  tumor  is  also  found,  is  it  benign, 
borderline,  or  malignant? 

4.  If  tumors  of  both  organs  are  present  are  they 
independent  primary  tumors  or  is  the  ovarian 
tumor  metastatic  from  the  appendix? 

5.  Is  the  peritoneal  tumor  metastatic  from  the  ovary, 
appendix,  or  both,  or  independently  primary? 

6.  What  are  the  features  of  the  intra-abdominal 
mucin  (free;  superficial,  organizing;  dissecting 
witb  fibrosis)  (cell-free;  with  benign-appearing 
cells;  with  atypical  cells;  with  carcinoma  cells)? 


was  made  in  the  normal-appendix  cases,  raising 
the  possibility  that  small  mucinous  lesions  were 
overlooked  because  of  inadequate  sampling,  it 
appears  highly  probable  from  these  studies  that 
at  least  some  cases  of  pseudom3rxoma  peritonei 
are  secondary  to  a primary  ovarian  mucinous 
cystic  tumor.  One  has  to  assume  also  the  possi- 
bility in  the  normal-appendix  cases  that  the 
ovarian  tumor  interpreted  as  borderline  was  not 
a well-differentiated  metastatic  tumor  originat- 
ing elsewhere  in  the  gastrointestinal  tract  or  at 
another  site  (75). 

The  terms  used  for  appendiceal  and  ovarian 
tumors  associated  with  pseudomyxoma  peri- 
tonei have  varied  considerably  from  one  author 
to  another  (66,70,77,79).  The  appendiceal  le- 
sions have  been  designated  as  benign  (mucocele, 
adenoma,  cystadenoma,  villous  adenoma),  bor- 
derline, and  carcinoma;  some  authors  have  used 
terms  such  as  “moderately  atypical  villous  ade- 
noma” and  “severely  atypical  villous  adenoma.” 
The  ovarian  tumors  associated  with  pseudo- 
myxoma peritonei  have  been  designated  mostly 
as  borderline  but  occasionally  as  benign  or  car- 
cinoma. Different  diagnostic  criteria  and  varia- 
tions in  the  extent  of  sampling  of  both  the 
appendiceal  and  ovarian  tumors  probably  ac- 
count for  this  terminologic  confusion. 


Reference 

Ovary 

Appendix 

Kaem  (71) 

16  borderline 

9 benign 
7 normal 

Costa  (68) 

3 borderline 

1 borderline 

2 normal 

Prayson  (74) 

3 borderline 

2 benign 
1 carcinoma 

1 benign 

1 benign 

Kahn  (72) 

3 borderline 

1 benign 
1 carcinoma 
1 normal 

2 benign 

2 benign 

Ronnett  (75) 

3 benign 

3 benign 

2 carcinoma 

2 benign 

Michael  (73) 

4 carcinoma 

3 benign 
1 normal 

37  cystic  tumors 

26  mucinous 
lesions 
11  normal 

25  borderline 

15  mucinous 

tumors 

lesions 
10  normal 

When  mucinous  lesions  of  both  the  ovary  and 
the  appendix  are  present  there  is  disagreement 
whether  they  are  independently  primary  or 
whether  the  ovarian  tumor  is  metastatic  from 
the  appendix.  Arguments  advanced  for  the  inde- 
pendent primary  nature  of  the  ovarian  tumor 
are:  1)  reports  of  a normal  appendix  or  an  un- 
ruptured mucinous  lesion  of  the  appendix  in 
some  cases  of  pseudom3rxoma  peritonei  associ- 
ated with  ovarian  mucinous  tumors;  2)  differ- 
ences in  the  observed  degree  of  malignancy  of  the 
appendiceal  and  ovarian  tumors  on  microscopic 
examination;  3)  immunohistochemical  differ- 
ences between  the  two  tumors  in  many  cases; 
and  4)  reports  of  the  occasional  coexistence  of 
ovarian  and  appendiceal  mucinous  tumors  in  the 
absence  of  peritoneal  involvement  (72,77,78). 

Arguments  supporting  the  spread  of  a pri- 
mary appendiceal  tumor  to  the  ovary  and  peri- 
toneum in  cases  of  pseudomyxoma  peritonei  are: 
1)  the  common  finding  of  an  appendiceal  tumor 
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in  association  with  ovarian  mucinous  tumors  in 
cases  of  pseudomyxoma  peritonei  in  which  the 
appendix  has  been  investigated  microscopically 
in  contrast  to  its  far  lower  frequency  in  the 
absence  of  peritoneal  involvement;  2)  the  usual 
histologic  similarity  of  the  appendiceal  and  ovar- 
ian tumors  that  is  evident  when  both  are  ade- 
quately sampled;  3)  the  much  higher  frequency 
of  bilaterality  of  ovarian  mucinous  tumors  in  the 
presence  of  appendiceal  and  peritoneal  involve- 
ment than  in  its  absence,  correlating  with  the 
much  greater  frequency  of  bilaterality  of  meta- 
static than  primary  mucinous  tumors  in  general; 
4)  the  higher  frequency  of  involvement  of  the 
right  ovary  when  the  ovarian  tumor  is  unilateral 
in  cases  of  appendiceal  and  peritoneal  involve- 
ment (in  contrast  to  a similar  frequency  of  in- 
volvement of  both  ovaries  in  its  absence);  and  5) 
differences  in  the  microscopic  appearance  of 
mucinous  ovarian  tumors  in  the  presence  of 
appendiceal  and  peritoneal  involvement  and  in 
its  absence  (specifically,  the  common  finding  of 
unusually  tall  mucinous  epithelium  and  exten- 
sive pseudomyxoma  ovarii  in  the  former  and 
their  usual  absence  in  the  latter)  (74,75,79,80). 

Those  who  espouse  the  appendiceal  primary 
tumor  explanation  for  pseudomyxoma  peritonei 
with  ovarian  mucinous  tumors  argue  that  the 
finding  of  a “normal”  appendix  in  association  with 
the  ovarian  tumors  establishes  an  ovarian  source 
of  the  pseudomyxoma  only  in  cases  in  which  the 
appendix  has  been  sampled  adequately  to  ex- 
clude a small  mucinous  tumor  (74,75,79,80). 
Appendiceal  tumors  in  cases  of  pseudomyxoma 
peritonei  may  be  small,  and  sites  of  rupture  may 
be  sealed  by  periappendiceal  mucin  and  require 
careful  gross  and  microscopic  sampling  to  iden- 
tify (65).  Differences  in  the  microscopic  appear- 
ance of  the  appendiceal  and  ovarian  tumors  may 
reflect  tumor  heterogeneity  or  inadequate  sam- 
pling of  either  tumor.  Also,  mucinous  tumors 
metastatic  to  the  ovary  from  various  other  sites 
often  exhibit  a much  higher  degree  of  differenti- 
ation than  the  primary  tumors,  even  appearing 
histologically  benign  in  some  areas.  Differences 
in  immunohistochemical  staining  between  the 
appendiceal  and  ovarian  tumors  may  also  reflect 
tumor  heterogeneity  or  inadequate  sampling  of 
either  or  both  neoplasms. 

Recent  molecular  genetic  studies  have  not  re- 
solved the  problem  of  the  relation  of  ovarian  and 


appendiceal  tumors  in  cases  of  pseudomyxoma 
peritonei.  Study  of  loss  of  heterozygosity  on  chro- 
mosomes 17q  and  5q  in  12  cases  showed  diver- 
gent findings  in  the  two  tumors  in  some  cases, 
supporting  the  independent  primary  tumor  ex- 
planation, and  similar  findings  in  other  cases, 
supporting  metastasis  from  the  appendix  to  the 
ovary  (67).  Cuatrecases  et  al.  (69),  however,  dem- 
onstrated an  identical  pattern  of  c-Ki-ras  mutation 
in  S3mchronous  ovarian  and  appendiceal  tumors  in 
five  cases  with  pseudomyxoma  peritonei  and  an 
absence  of  that  mutation  in  both  tumors  in  a sixth 
case,  findings  that  strongly  suggest  that  all  the 
tumors  in  that  series  were  clonal. 

Ronnett  et  al.  (76)  have  provided  strong  evi- 
dence for  the  appendiceal  origin  of  most  accom- 
panying mucinous  cystic  tumors  of  the  ovary  in 
cases  of  pseudomyxoma  peritonei.  Those  inves- 
tigators have  shown  that  when  the  two  tumors 
coexist  they  have  identical  immunostaining  re- 
actions in  the  great  majority  of  the  cases,  includ- 
ing negative  results  for  HAM  56  and  CK  7.  The 
latter  reactions  are  typical  for  intestinal  primary 
tumors  in  contrast  to  positive  findings  character- 
istic of  isolated  mucinous  borderline  tumors  un- 
accompanied by  pseudo mjTfoma  peritonei. 

Some  investigators  who  espouse  the  indepen- 
dent primary  appendiceal  and  ovarian  tumor 
explanation  for  pseudomyxoma  peritonei  also 
believe  that  the  peritoneal  tumor  is  a third  site 
of  independent  primary  neoplasia  (77,78).  This 
conclusion  is  based  on  the  occasional  origin  of 
serous  tumors  of  ovarian  type  from  extraovarian 
peritoneal  mesothelial  cells  and  the  speculation 
that  mucinous  tumors  may  arise  in  a similar 
fashion.  In  opposition,  a primary  origin  of  the 
peritoneal  tumor  is  considered  very  unlikely  by 
others  in  view  of  the  great  rarity  of  mucinous 
metaplasia  of  the  peritoneal  mesothelium  and 
the  observation  that  abdominal  mucinous  tu- 
mors that  do  not  involve  the  ovary  or  appendix 
but  resemble  primary  ovarian  mucinous  tumors 
are  retroperitoneal  rather  than  intracavitary 
(page  452).  Also,  preliminary  molecular  genetic 
studies  and  karyotypic  analyses  have  suggested 
that  the  peritoneal  tumor  has  the  same  clonality 
as  the  ovarian  and  appendiceal  tumors  (67). 

A final  problem  in  cases  of  pseudom3rxoma 
peritonei  is  the  definition  of  the  term.  Extraovar- 
ian intra-abdominal  mucus  associated  with 
mucinous  ovarian  tumors  may  be  of  several 
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Figure  4-38 

MUCIN  SPILLAGE  FROM 
OVARIAN  MUCINOUS  TUMOR 
The  mucin  is  attached  to  the  serosa  of  the  fallopian  tube 
and  has  been  organized  by  an  ingrowth  of  capillaries. 


types,  all  of  which  have  been  included  in  case 
reports  and  series  of  “pseudomyxoma  peritonei.” 
These  types  comprise:  free  mucin  in  the  abdom- 
inal cavity  (mucinous  ascites);  small  or  large 
deposits  of  mucin  adherent  to  peritoneal  sur- 
faces, containing  inflammatory  and  mesothelial 
cells  and  sometimes  organizing  capillaries  and 
fibroblasts,  but  usually  lacking  neoplastic  epithe- 
lial cells  (fig.  4-38);  and  masses  composed  of  pools 
of  mucin,  which  may  or  may  not  contain  neoplas- 
tic cells,  surrounded  by  dense  collagenous  tissue 
( dissecting  mucin ) ( fig.  4-39 ).  There  is  no  consen- 
sus in  the  literature  as  to  how  many  of  these 
types  of  intra-abdominal  mucus  warrant  the  des- 
ignation pseudom3Txoma  peritonei. 

Obviously,  many  questions  about  the  nature 
of  the  ovarian,  appendiceal,  and  peritoneal  tu- 
mors in  cases  of  pseudomyxoma  peritonei  will  be 
answered  only  by  prospective  study  of  new  cases 


Figure  4-39 

DISSECTING  MUCIN  WITH  FIBROSIS  IN  OMENTUM 
Two  cysts,  one  with  and  the  other  without  a borderline 
mucinous  lining,  are  separated  by  hyaHnized  collagenous  tissue. 
(Fig.  27  from  Serov  SF,  Scully  RE,  Sobin  LH.  Histological  typing 
of  ovarian  tumours.  International  Fhstological  Classification  of 
Tumours  No.  9.  Geneva:  World  Health  Organization,  1973.) 

with  as  extensive  sampling  of  all  the  lesions  as 
technically  feasible  in  addition  to  further  studies 
with  special  techniques  such  as  immunohisto- 
chemistry  and  molecular  biology.  From  the  view- 
point of  reporting  pathology  specimens  we  be- 
lieve that  the  ovarian  and  appendiceal  tumors, 
which  show  the  same  range  of  histologic  and 
cytologic  features,  should  be  designated  in  a 
similar  manner  according  to  the  degree  of  atypia 
of  the  epithelium  as  benign,  borderline  (atypi- 
cal), or  malignant.  We  do  not  regard  dissection 
of  mucin  containing  only  benign  or  atypical  cells 
as  true  invasion  warranting  a diagnosis  of  carci- 
noma. Until  generally  accepted  criteria  for  deter- 
mining whether  the  ovarian  cystic  tumors  are 
independent  primary  tumors  or  metastatic  from 
the  appendix  are  available  those  that  are  associ- 
ated with  pseudomyxoma  peritonei  should  con- 
tinue to  be  staged  as  ovarian  tumors,  with  the 


102 


Mucinous  Tumors  and  Pseudomyxoma  Peritonei 


realization  that  their  clinical  behavior  may  not 
reflect  accurately  that  of  mucinous  tumors  of 
unquestionable  ovarian  origin.  Finally,  the  term 
pseudomyxoma  peritonei,  which  is  a clinical  and 
surgical  designation,  should  not  appear  as  a diag- 
nosis in  the  pathology  report.  The  report  should 
contain  an  accurate  appraisal  of  the  ovarian  and 
appendiceal  tumors  as  benign,  borderline,  or  ma- 
lignant, with  a notation  of  the  presence  or  absence 
of  rupture,  and  the  peritoneal  lesions  should  be 


diagnosed  speciflcally  as  mucinous  ascites  (free 
fluid  in  abdomen),  organizing  mucinous  fluid,  or 
mucin  dissection  with  fibrosis.  Since  there  ap- 
pears to  be  a correlation  between  the  presence  or 
absence  of  tumor  cells  in  the  peritoneal  mucin 
and  the  C3dologic  features  of  the  cells,  if  present, 
with  the  prognosis  (68,74,75,79),  their  presence 
or  absence  and  whether  they  appear  benign,  bor- 
derline (atypical),  or  malignant  should  also  be 
included  in  the  report. 
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ENDOMETRIOID  TUMORS 


Endometrioid  tumors  are  characterized  by  the 
presence  of  epithelial  elements,  stromal  elements, 
or  both  that  closely  resemble  similar  components 
of  tumors  encountered  more  commonly  in  the  en- 
dometrium. These  include  endometrioid  carcino- 
mas, stromal  sarcomas,  mullerian  adenosarco- 
mas,  and  malignant  mullerian  mixed  tumors 
(carcinosarcomas).  An  origin  from  endometriosis 
is  demonstrable  in  some  of  the  cases  but  is  not 
required  for  the  diagnosis.  Moreover,  since  tu- 
mors of  other  cell  types  also  arise  from  endome- 
triosis, albeit  less  often  (28),  such  an  origin,  per 
se,  does  not  establish  a tumor  as  endometrioid. 
Most  endometrioid  tumors  probably  arise  di- 
rectly from  surface  epithelial  inclusions,  the 
ovarian  stroma,  or  both. 

Although  some  pathologists  (6)  regard  endo- 
metriosis as  a neoplasm  and  a recent  investiga- 
tion has  shown  a monoclonal  X-chromosome  in- 
activation pattern  in  some  endometriotic  cysts 
consistent  with  neoplasia  (29),  this  text  will  fol- 
low the  more  widely  accepted  viewpoint  that  this 
disorder  reflects  a non-neoplastic  ectopia  of  en- 
dometrial-type  tissue.  Therefore,  except  for  its 
precancerous  alterations,  endometriosis  will  be 
discussed  under  tumor-like  disorders  (page  430). 
The  first  section  discusses  epithelial  endo- 
metrioid tumors  and  the  following  section,  those 
that  are  partly  or  entirely  sarcomatous. 

EPITHELIAL  TUMORS 

General  Features.  Endometrioid  epithelial 
tumors  account  for  2 to  4 percent  of  all  ovarian 
tumors.  Less  than  1 percent  of  benign  ovarian 
neoplasms  are  endometrioid,  and  almost  all  of 
them  are  adenofibromas  (18,24);  only  2 to  3 
percent  of  borderline  epithelial  tumors  are  endo- 
metrioid; and  endometrioid  carcinomas  account 
for  10  to  20  percent  of  ovarian  carcinomas  in 
most  series  (18,23,24,31,36). 

Benign,  borderline,  and  malignant  endo- 
metrioid epithelial  tumors  occur  most  commonly 
in  women  in  the  older  reproductive  and  post- 
menopausal age  groups,  with  mean  ages  of  56, 51, 
and  56  years,  respectively  ( 2,34,42,43 ).  The  tumors 
are  often  accompanied  by  endometriosis  in  the 


same  ovary  or  at  any  site  in  the  pelvis  (11,15,28); 
the  frequencies  of  these  associations  in  cases  of 
benign  and  borderline  endometrioid  tumors  are 
28  and  38  percent,  respectively  (2,42).  Endo- 
metrioid carcinoma  is  accompanied  by  ipsilateral 
ovarian  endometriosis  in  11  to  42  percent  of  the 
cases,  and  by  pelvic  endometriosis  in  general  in 
11  to  28  percent  ( 11, 13a, 28).  Atransition  to  endo- 
metriotic epithelium  has  been  reported  in  5 to  10 
percent  of  ovarian  endometrioid  carcinomas. 
Women  with  endometrioid  carcinoma  and  endo- 
metriosis in  the  same  ovary  are  5 to  10  years 
younger  on  average  than  women  without  associ- 
ated ovarian  endometriosis  (39). 

The  entire  spectrum  of  endometrial  hyper- 
plastic lesions,  both  simple  and  complex,  typical 
and  at}q)ical,  has  been  encountered  sporadically 
in  ovarian  endometriosis  (figs.  5-1,  5-2)  (41).  In 
addition  to  atypical  glandular  lesions  simulating 
those  seen  in  the  endometrium,  the  lining  epi- 
thelium of  endometriotic  cysts  is  occasionally 
composed  of  large  cells  with  abundant  eosino- 
philic cytoplasm  and  large,  hyperchromatic, 
often  smudgy  nuclei  (fig.  5-3)  (41).  Although  this 


Figure  5-1 

ATYPICAL  COMPLEX  HYPERPLASIA 
IN  WALL  OF  AN  ENDOMETRIOTIC  CYST 
The  glands  are  closely  packed. 
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Figure  5-2 
ATYPICAL 

COMPLEX  HYPERPLASIA 
In  this  high-power  view  of  figure 
5-1,  the  glands  are  lined  by  stratified, 
highly  atypical  cells. 


Figure  5-3 

ATYPIA  OF  LINING 
EPITHELIUM  OF 
ENDOMETRIOTIC  CYST 
The  atypical  cells  have  pleomor- 
phic, hyperchromatic,  occasionally 
smudgy  nuclei  with  prominent  nucleoli 
and  abundant  c3d,oplasm,  which  was 
eosinophilic.  (Fig.  15-10  from  Scully 
RE.  Ovary.  In:  Henson  DE,  Albores- 
Saavedra  J,  eds.  The  pathology  of  in- 
cipient neoplasia.  Philadelphia:  WB 
Saimders,  1993:289.) 


change  is  often  seen  in  cysts  from  which  a carci- 
noma has  arisen  its  cancerous  potential  is  un- 
known since  it  may  occur  in  the  absence  of  carci- 
noma as  well.  A final  change  occasionally  seen  in 
an  endometriotic  cyst  is  a stroma-ffee  papillary 
hyperplasia  of  the  lining,  sometimes  with  mucin- 
ous metaplasia.  It  is  possible  that  this  type  of 
proliferation  is  a precursor  of  the  endocervical-like 
or  mixed  mullerian  t3T>e  of  borderline  tumor,  each 
of  which  is  often  accompanied  by  endometriosis. 

The  precancerous  significance  of  atypical  en- 
dometriosis is  unclear  since  foci  of  it  are  often 


completely  resected,  eliminating  the  possibility 
of  meaningful  follow-up  data.  The  findings  that 
15  percent  of  epithelial  cancers  of  the  ovary, 
including  23  percent  of  endometrioid  carcino- 
mas, were  associated  with  atypical  ipsilateral 
endometriosis  and  that  63  percent  of  the  endo- 
metriotic lesions  accompanying  the  epithelial 
cancers  were  atypical  in  contrast  to  a 2 percent 
frequency  of  atypicality  in  cases  of  ovarian  endo- 
metriosis in  the  absence  of  an  ovarian  tumor, 
however,  strongly  suggest  a role  of  atypical  en- 
dometriosis in  the  evolution  of  malignancy  ( 13a). 
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Figure  5-4 
ENDOMETRIOID 
CARCINOMA  OF  OVARY 
AND  ENDOMETRIUM 
Endometrioid  carcinoma  is 
shown  on  the  sectioned  surface 
of  the  ovary  and  in  the  opened 
uterus. 


Another  association  of  endometrioid  carci- 
noma of  the  ovary  is  with  carcinoma  of  the  endo- 
metrium (fig.  5-4),  which  has  been  reported  to  be 
present  in  15  to  20  percent  of  the  cases  (22,23, 
26,54);  in  a few  of  these  cases  the  association  is 
metachronous.  Criteria  for  distinguishing  ovar- 
ian endometrioid  carcinoma  with  spread  to  the 
uterus,  a vice-versa  situation,  and  independent 
primary  neoplasia  of  both  organs  are  presented 
on  page  125.  Finally,  ovarian  endometrioid  car- 
cinoma is  accompanied  rarely  by  atypical  hyper- 
plasia or  carcinoma  arising  in  extraovarian  en- 
dometriosis (41). 

The  association  of  a significant  number  of 
ovarian  endometrioid  carcinomas  with  endome- 
triosis, endometrial  carcinoma,  or  both,  and  the 
known  response  of  endometriotic  tissue  to  ste- 
roid hormones  suggest  that  some  endometrioid 
carcinomas  of  the  ovary  may  have  the  same  risk 
factors  for  their  development  as  endometrial  car- 
cinomas. Several,  but  not  all,  epidemiologic  stud- 
ies support  this  conclusion  (8). 

The  clinical  manifestations  of  ovarian  en- 
dometrioid carcinomas  are  similar  in  general  to 
those  of  other  ovarian  cancers.  Endometrioid 
carcinomas  are,  in  addition,  among  the  most 
common  primary  ovarian  tumors  of  nonendo- 
crine  cells  that  are  associated  with  endocrine 
manifestations  caused  by  steroid  hormone  secre- 
tion (see  chapter  19).  CA125  is  elevated  in  the 
serum  in  over  80  percent  of  cases  of  endometrioid 
carcinoma  (14,25). 


Gross  Findings.  Endometrioid  tumors  have 
no  gross  features  that  distinguish  them  from 
other  neoplasms  in  the  surface  epithelial-stro- 
mal category  except  for  the  more  frequent  pres- 
ence in  the  same  ovary  of  recognizable  small  foci 
of  endometriosis  or  an  endometriotic  cyst  within 
which  the  tumor  may  have  arisen  (figs.  5-5,  5-6). 
Endometrioid  adenofibromas,  including  those  of 
borderline  malignancy,  are  predominantly  solid 
tumors,  which  may  contain  variable  numbers  of 
cysts  (fig.  5-7).  The  carcinomas  range  from  solid 
with  a soft,  friable,  or  fibrous  consistency  (fig. 
5-4)  to  cystic  with  a thin,  velvety  or  soft  papillary 
lining,  or  with  a fungating  mass  protruding  into 
the  lumen,  which  may  contain  chocolate-colored 
fluid  or  mucus  (fig.  5-6).  Endometrioid  ad- 
enofibromas and  borderline  tumors  are  almost 
always  unilateral;  stage  I endometrioid  carci- 
noma is  bilateral  in  17  percent  of  the  cases  (31). 

Microscopic  Findings.  Benign  Tumors.  En- 
dometrioid cystadenomas  are  rare.  They  are 
lined  by  stratified,  typically  nonciliated,  non- 
mucin-containing epithelium.  Absent  are  an  un- 
derl3dng  endometrial-type  stroma;  pseudoxan- 
thoma cells  containing  hemofuscin,  hemosiderin, 
or  both;  and  the  distinctive  stroma  containing 
small  spindle-shaped  fibroblasts  that  often  devel- 
ops in  the  wall  of  an  endometriotic  cyst.  Extensive 
sampling  of  a cyst  of  this  type,  however,  may 
reveal  foci  in  which  these  stromal  findings  are 
present,  establishing  the  diagnosis  of  an  en- 
dometriotic cyst  and  suggesting  that  a pure  en- 
dometrioid cystadenoma  may  not  even  exist. 
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Figure  5-5 

ENDOMETRIOSIS  ON  SURFACE  OF 
ENDOMETRIOID  ADENOFIBROMA 
The  endometriosis  is  characterized  by  the  presence  of 
blueberry-like  nodules  surrounded  by  hemorrhage. 


The  endometrioid  adenofibroma  is  character- 
ized typically  by  glands  lined  by  stratified  non- 
mucin-containing  epithelium  lying  within  a pre- 
dominantly fibromatous  stromal  component  (fig. 
5-8)  (2,42).  Occasionally,  the  epithelium  is  simple 
columnar,  cuboidal,  or  flat,  creating  a problem  in 
differentiation  from  a serous  adenofibroma  (fig. 
5-9)  (17)  (page  72).  Squamous  differentiation  in 
the  form  of  morales,  which  may  exhibit  central 
necrosis,  may  be  present  within  some  glands  ( fig. 
5-9).  The  morales  occasionally  incite  a myxoid 
fibroblastic  response  in  the  adjacent  stromal 
component,  which  should  not  in  itself  be  re- 
garded as  evidence  of  borderline  malignancy. 
Rare  intracystic  polypoid  and  papillary  tumors 
containing  bland-appearing  endometrioid  epi- 
thelium also  belong  in  the  benign  endometrioid 
category  (figs.  5-10,  5-11). 

Bordeiiine  Tumors.  There  is  no  agreement  on 
the  criteria  for  diagnosing  endometrioid  tumors 
of  borderline  malignancy  (2,19,30,34,42),  with 
some  authors  including  in  this  category  tumors 
with  small  foci  that  fulfill  the  criteria  for  carci- 
noma. Most  endometrioid  tumors  that  have  been 
designated  “borderline”  have  an  adenofibroma- 
tous  pattern.  Our  present  diagnostic  criteria  for 


Figure  5-6 

ENDOMETRIOID  CARCINOMA  ARISING  IN  ENDOMETRIOTIC  CYST 
Tlie  tumor  is  a polypoid  mass  protruding  from  the  dark  brown  lining  of  the  opened  cyst.  Endometriosis  is  also  present  on 
the  posterior  surface  of  the  uterus.  (Fig.  6 from  Scully  RE.  Recent  progress  in  ovarian  cancer.  Hum  Pathol  1970;1:73-98.) 
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Figure  5-7 

ENDOMETRIOID  ADENOFIBROMA 

The  sectioned  surfaces  are  predominantly  fibromatous  but  contain  small  and  medium-sized  cysts  as  well.  This  figure  depicts 
the  sectioned  surfaces  of  the  tumor  shown  in  figure  5-5. 
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Figure  5-9 

ENDOMETRIOID  ADENOFIBROMA 
WITH  SQUAMOUS  DIFFERENTIATION 
The  tumor  is  composed  predominantly  of  hyalinized  fi- 
bromatous tissue  containing  small  cysts  lined  by  indifferent 
epithelium.  The  squamous  differentiation  in  one  cyst  pro- 
vides evidence  of  the  endometrioid  nature  of  the  tumor. 


Figure  5-8 

ENDOMETRIOID  ADENOFIBROMA 
The  glands  are  irregularly  shaped  and  are  lined  by  strat- 
ified epithelium,  which  was  not  atypical.  The  fibromatous 
stroma  was  the  predominant  component  of  the  tumor.  (Fig. 
3 from  Bell  DA,  Scully  RE.  Atypical  and  borderline  en- 
dometrioid adenofibromas  of  the  ovary.  A report  of  27  cases. 
Am  J Surg  Pathol  1985;9:205-14.) 
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Figure  5-10 

ENDOMETRIOID  POLYP  ARISING 
IN  ENDOMETRIOTIC  CYST 
The  tumor  resembles  an  endometrial  polyp  with  irregu- 
lar, closely  packed  glands  (complex  hyperplasia).  (Fig.  31 
from  Serov  SF,  Scully  RE,  Sobin  LH.  Histological  typing  of 
ovarian  tumours.  International  Classification  of  Tumours 
No.  9.  Geneva;  World  Health  Organization,  1973.) 

this  form  of  borderline  tumor  follow  the  World 
Health  Organization  (WHO)  criteria,  namely  the 
presence  of  atypical  to  cytologically  malignant 
endometrioid-type  cells  lying  within  epithelial 
aggregates  or  lining  glands  or  cysts  (fig.  5-12) 
and  an  absence  of  obvious  stromal  invasion.  The 
latter  is  characterized  by  a disorderly  penetra- 
tion of  the  stroma,  often  with  a stromal  reaction, 
or  a back-to-back  arrangement  of  the  glands  (i.e., 
without  even  minimal  intervening  stroma  recog- 
nizable at  the  light  microscopic  level).  We  further 
state  whether  the  epithelial  component  is  atypi- 
cal or  carcinomatous.  If  it  is  the  latter,  we  grade 
it  1 to  3 according  to  criteria  used  for  grading 
endometrioid  carcinoma  of  the  uterine  corpus  (fig. 
5-13)  (40).  If  stromal  invasion  is  present,  we 
distinguish  arbitrarily  between  microinvasion 
(one  or  more  foci  10  sq  mm  or  less  in  area)  and 
more  extensively  invasive  carcinoma,  which  may 


Figure  5-11 

ENDOMETRIOID  POLYP 

The  glands  are  lined  by  benign  epithelium  and  are  sepa- 
rated by  small  amounts  of  fibrous  stroma. 


coexist  with  a benign  or  borderline  adenofibroma 
and  which  we  designate  “carcinoma  in  (or  with) 
an  adenofibroma”  (fig.  5-14).  Because  of  the  rar- 
ity of  borderline  endometrioid  adenofibromas,  as 
well  as  those  with  microinvasion,  and  the  clini- 
cally benign  behavior  of  the  relatively  few  re- 
ported cases  in  these  categories,  recognition  of 
features  that  may  predict  malignant  behavior 
requires  additional  experience  with  these  tu- 
mors; for  the  present,  the  gynecologist  should  be 
aware  of  the  apparently  excellent  prognosis  as- 
sociated with  all  these  neoplasms. 

When  an  entirely  intracystic  villoglandular 
tumor  is  lined  by  malignant  endometrioid  epithe- 
lium, we  designate  it  “borderline  with  intraepithel- 
ial carcinoma.” 

Carcinoma.  Most  endometrioid  carcinomas  of 
the  ovary  closely  resemble  the  common  subtypes 
of  endometrioid  carcinoma  of  the  uterine  corpus; 
rare  examples  resemble  the  secretory,  ciliated 
cell,  or  oxyphilic  variants  of  the  latter  (11b,  16,32). 
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Figure  5-12 
ENDOMETRIOID 
ADENOFIBROMA 
OF  BORDERLINE 
MALIGNANCY 
Atypical  endometrioid  glands 
are  separated  by  stroma,  which 
was  the  predominant  element  of 
the  tumor.  (Fig.  8 from  Bell  DA, 
Scully  RE.  Atypical  and  borderline 
endometrioid  adenofibromas  of  the 
ovaiy.  A report  of  27  cases.  Am  J 
Surg  Pathol  1985;9:205-14.) 


Figure  5-13 

ENDOMETRIOID  ADENOFIBROMA  OF 
BORDERLINE  MALIGNANCY  WITH 
INTRAEPITHELIAL  CARCINOMA,  GRADE  1 
Well-demarcated  cribriform  islands  are  uniformly  dis- 
tributed in  an  abundant  fibromatous  stroma. 


Figure  5-14 

ENDOMETRIOID  ADENOCARCINOMA 
Endometrioid  adenocarcinoma  (top),  arising  in  associa- 
tion with  endometrioid  adenofibroma  (bottom).  (Fig.  15-12 
from  Scully  RE.  Ovary.  In:  Henson  DE,  Albores-Saavedra  J, 
eds.  Pathology  of  incipient  neoplasia.  Philadelphia:  WB 
Saunders,  1993:292.) 
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Figure  5-15 

ENDOMETRIOID  ADENOCARCINOMA 


In  its  well-differentiated  form  and  in  well-differ- 
entiated areas  of  higher  grade  tumors  the  tj^iical 
endometrioid  adenocarcinoma  is  characterized 
by  invasive  round,  oval,  or  tubular  glands  lined 
by  stratified  nonmucin-containing  epithelium 
(fig.  5-15).  A typically  orderly,  cribriform  pattern 
of  glandular  differentiation  may  be  present.  A 
villoglandular  pattern  is  encountered  fre- 
quently, with  the  villous  papillae  projecting  into 
one  or  more  cysts  (fig.  5-16).  In  occasional  cases 
the  tumor  cells  are  confined  largely  to  the  lining 
of  a cyst  (fig.  5-17).  Abundant  mucin  may  fill  the 
glandular  lumens  and  occupy  the  apex  of  the 
cytoplasm  of  the  tumor  cells  in  the  so-called 
mucin-rich  form  (fig.  5-18).  Minor  foci  of  epithe- 
lium resembling  the  lining  of  a mucinous  cyst- 
adenoma  are  present  in  some  endometrioid  car- 
cinomas and  should  not  lead  to  an  erroneous 
diagnosis  of  mucinous  carcinoma.  Occasionally, 
the  glands  contain  eosinophilic  colloid-like  ma- 
terial, and  if  they  are  cystically  dilated,  may 
simulate  the  follicles  of  struma  ovarii  (fig.  5-19). 
In  the  secretory  endometrioid  adenocarcinoma 
the  lining  cells  of  the  glands  are  vacuolated. 


Figure  5-16 

ENDOMETRIOID  ADENOCARCINOMA 

Left:  A villoglandular  pattern  is  seen.  More  obvious  stromal  invasion  was  present  elsewhere. 

Right:  The  villi  and  glands  are  lined  by  stratified,  nonmucin-containing  endometrioid  epithelium.  Note  the  absence  of 
cellular  budding. 
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Figure  5-17 
ENDOMETRIOID 
ADENOCARCINOMA 
LINING 

ENDOMETRIOTIC  CYST 
Well-differentiated,  stratified 
endometrioid  carcinoma  lines 
part  of  an  endometriotic  cyst;  the 
stroma  contains  numerous  lym- 
phocytes. The  epithelial  lining 
has  a cribriform  pattern  in  the 
left  portion  of  the  field.  This 
tumor  was  invasive  of  the  stroma 
in  other  areas.  (Fig.  6 from  Cor- 
ner GW  Jr,  Ho  CY,  Hertig  HT. 
Ovarian  carcinoma  arising  in 
endometriosis.  Am  J Obstet 
Gynecol  1955;59:  760-74.) 


Figure  5-18 

ENDOMETRIOID  ADENOCARCINOMA 

Left:  The  glands  are  filled  with  mucin.  Right:  There  is  little  or  no  intracellular  mucin. 
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Figure  5-19 

ENDOMETRIOID  ADENOCARCINOMA 
The  cystic  glands  are  distended  by  colloid-like  material. 


resembling  the  glandular  cells  of  a 16-day  secre- 
tory endometrium  (fig.  5-20).  In  the  oxyphilic 
endometrioid  adenocarcinoma,  the  glandular 
linings  and  solid  areas  of  the  tumor  are  com- 
posed of  oxyphil  cells  with  abundant  cytoplasm 
(fig.  5-21),  and  in  the  ciliated  cell  endometrioid 
adenocarcinoma  (fig.  5-22)  a cribriform  pattern 
is  characteristic  and  most  of  the  glandular  lining 
cells  bear  cilia  ( 11b).  Rare  endometrioid  carcino- 
mas contain  scattered  balloon-like,  presumably 
hydropic,  vacuoles  in  well-differentiated  glandu- 
lar cells  (fig.  5-23),  or  similar  vacuoles  may  oc- 
cupy the  basal  portion  of  the  cytoplasm,  displac- 
ing the  nuclei  to  the  apices  of  the  cells. 

Some  endometrioid  carcinomas  are  charac- 
terized by  solid  areas  punctured  by  variable 
numbers  of  tubular  or  round  glands  (figs.  5-24, 
5-25)  or  occasionally  by  tiny  rosette-like  glands 
(microglandular  pattern),  simulating  on  low- 
power  examination  the  microfollicular  pattern  of 


Figure  5-20 

ENDOMETRIOID  ADENOCARCINOMA, 
SECRETORY  VARIANT,  WITH  FOCAL 
SQUAMOUS  DIFFERENTIATION 
Both  basal  and  supranuclear  vacuoles  are  present  in  the 
glandular  epithelium. 

an  adult  granulosa  cell  tumor  (fig.  5-26).  Rarely, 
an  insular  or  trabecular  pattern  of  solid  or 
microglandular  aggregates  enhances  the  resem- 
blance to  the  latter  tumor.  Solid  areas  in  en- 
dometrioid carcinoma  may  be  characterized  by 
uniform  cells  with  variable  amounts  of  cyto- 
plasm and  small,  uniformly  round,  hyperchro- 
matic  nuclei  (fig.  5-25).  Such  areas  may  prove  to 
be  neuroendocrine  carcinomas  on  special  stain- 
ing ( 11a,  11c)  (pages  320  and  321). 

Squamous  differentiation  in  endometrioid  car- 
cinomas has  been  reported  in  one  third  ( 37 ) to  half 
of  the  cases.  It  may  be  in  the  form  of  morules 
composed  of  small,  immature  but  cytologically  be- 
nign-appearing squamous  cells  (figs.  5-27,  5-28), 
which  occasionally  contain  balloon-like,  hydropic 
vacuoles  (fig.  5-29);  or  nests  or  diffuse  areas  of 
cytologically  malignant  squamous  epithelium 
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Figure  5-21 

ENDOMETRIOID  ADENOCARCINOMA,  OXYPHILIC  VARIANT 
Left:  A few  glands  are  present  in  addition  to  solid  trabeculae  separated  by  stroma. 
Right:  The  glands  are  lined  by  cells  with  abundant  eosinophilic  cytoplasm. 


Figure  5-22 

ENDOMETRIOID  ADENOCARCINOMA,  CILIATED-CELL  VARIANT 
Left:  Occasional  tubular  glands  are  present  within  otherwise  solid  masses  of  tumor  cells. 

Right:  The  glands  are  lined  by  epithelial  cells  bearing  cilia. 
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Figure  5-23 

ENDOMETRIOID  ADENOCARCINOMA 
Balloon-type  vacuoles  are  in  the  cytoplasm  of  most  of  the  cells. 


Figure  5-24 

ENDOMETRIOID  ADENOCARCINOMA 
Over  half  the  tumor  is  solid.  (Fig.  15-9  from  Scully  RE. 
Ovary.  In:  Henson  DE,Albores-SaavedraJ,  eds.  The  pathology 
of  incipient  neoplasia.  Philadelphia:  WB  Saunders,  1993:289.) 


Figure  5-25 

ENDOMETRIOID  ADENOCARCINOMA 
A few  glands  were  found  in  this  tumor,  which  was  pre- 
dominantly undifferentiated. 
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Figure  5-26 

ENDOMETRIOID  ADENOCARCINOMA  SIMULATING  GRANULOSA  CELL  TUMOR 
Left:  The  tumor  cells  are  arranged  in  insular  and  trabecular  patterns  and  line  microglands,  simulating  Call-Exner  bodies. 
Right:  The  small  spaces  appear  as  glands  containing  eosinophilic  secretion.  The  nuclei  are  round  and  hyperchromatic 
instead  of  pale  and  oval  or  angular  as  in  a granulosa  cell  tumor. 


Figure  5-27 
ENDOMETRIOID 
ADENOCARCINOMA 
WITH  SQUAMOUS 
DIFFERENTIATION 
The  squamous  cells  are  growing 
in  the  form  of  morules. 
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Figure  5-28 

ENDOMETRIOID  ADENOCARCINOMA 
WITH  SQUAMOUS  DIFFERENTIATION 
The  squamous  cells  are  immature  but  cytologically  be- 
nign. (Fig.  37  from  Serov  SF,  Scully  RE,  Sobin  LH.  Histolog- 
ical typing  of  ovarian  tumours.  International  Histological 
Classification  of  Tumours  No.  9.  Geneva:  World  Health 
Organization,  1973.) 

(figs.  5-30,  5-31).  As  in  the  endometrium,  some 
authors  (13)  have  divided  these  carcinomas  ac- 
cordingly into  “adenoacanthomas”  and  “ad- 
enosquamous carcinomas”;  those  authors  con- 
cluded that  the  latter  are  three  times  as  common 
as  the  former  and  are  associated  with  a much 
poorer  prognosis.  Other  observers  (7,37)  how- 
ever, state  that  adenoacanthomas  are  more  fre- 
quent than  adenosquamous  carcinomas. 

The  WHO  classification  favors  the  generic  des- 
ignation “endometrioid  adenocarcinoma  with 
squamous  differentiation”  followed  by  the  grade  of 
the  tumor  instead  of  using  the  above  two  terms 
(40).  The  squamous  epithelium  may  show  exten- 
sive keratinization  and  calcification  and  elicit  a 
foreign  body  giant  cell  reaction  (fig.  5-32).  An 
occasional  finding  in  endometrioid  carcinomas  is 
focal  or  extensive  formation  of  aggregates  of  spin- 
dle-shaped epithelial  cells  (fig.  5-33),  which  may 


Figure  5-29 

ENDOMETRIOID  ADENOCARCINOMA 
WITH  SQUAMOUS  DIFFERENTIATION 
Tbe  squamous  cells  contain  large  numbers  of  balloon- 
type  vacuoles. 


appear  to  transform  into  fibroblasts  with  collagen 
production,  both  within  the  aggregates  and  at  their 
periphery  (46,49).  Occasionally,  spindle  cell  nests 
undergo  transition  to  clearly  recognizable  squa- 
mous cells,  suggesting  that  the  spindle  cells  repre- 
sent abortive  squamous  differentiation.  A rare  pat- 
tern of  endometrioid  carcinoma  related  to  the  type 
showing  squamous  differentiation  has  a basaloid 
nonglandular  component  (fig.  5-34)  (page  322). 

Approximately  10  percent  of  endometrioid 
carcinomas  contain  argyrophil  cells  of  neuroen- 
docrine type  (47),  but  the  designation  “argyro- 
phil cell  carcinoma”  is  inappropriate  since  such 
cells  may  be  present  in  many  other  types  of  ovarian 
epithelial  neoplasia.  Rare  endometrioid  carcino- 
mas are  admixed  with  undifferentiated  carcino- 
mas with  neuroendocrine  staining  features  (11a, 
11c)  (pages  320  and  321). 

An  unusual  microscopic  feature  of  endometrioid 
carcinomas  of  the  ovary  that  is  shared  only  rarely 
by  similar  tumors  in  the  endometrium  is  the 
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Figure  5-30 
ENDOMETRIOID 
ADENOCARCINOMA 
WITH  SQUAMOUS 
DIFFERENTIATION 
Keratinizing  squamous  cell 
carcinoma  (right)  merges  with 
adenocarcinoma  (left). 


Figure  5-31 

ENDOMETRIOID  ADENOCARCINOMA 
WITH  SQUAMOUS  DIFFERENTIATION 
The  squamous  cells  are  cytologically  malignant  and  were 
independently  invasive  of  the  stroma. 


Figure  5-32 

ENDOMETRIOID  ADENOCARCINOMA 
WITH  SQUAMOUS  DIFFERENTIATION 
A foreign  body  reaction  to  keratin  is  present  in  addition 
to  viable-appearing  squamous  nests. 
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Figure  5-33 

ENDOMETRIOID  ADENOCARCINOMA 

Left:  The  neoplastic  epithelial  cells  are  spindle  shaped  (top)  and  form  small  tubular  glands  simulating  the  tubules  of  a 
well-differentiated  Sertoli  cell  tumor  (bottom). 

Right:  The  epithelial  cells  have  become  spindle  shaped  and  appear  to  merge  with  collagen-producing  spindle  cells  at  the 
periphery.  (Fig.  8 from  Young  RH,  Prat  J,  Scully  RE.  Ovarian  endometrioid  carcinomas  resembling  sex-cord  stromal  tumors. 
A clinicopathological  analysis  of  13  cases.  Am  J Surg  Pathol  1982;6:513-22.) 


Figure  5-34 
ENDOMETRIOID 
CARCINOMA 
The  tumor  has  the  pattern 
of  an  adenoid  basal  carcinoma. 
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Figure  5-35 

ENDOMETRIOID  ADENOCARCINOMA 
SIMULATING  SERTOLI  CELL  TUMOR 
The  small  glands  simulate  the  small  tubules  of  a well-dif- 
ferentiated Sertoli  cell  or  Sertoli-Leydig  cell  tumor. 


presence  of  focal  to  extensive  areas  resembling 
Sertoli  cell  and  Sertoli-Leydig  cell  tumors  (35, 
49).  Some  endometrioid  carcinomas  contain  small, 
well-differentiated  glands  in  a lobular  arrange- 
ment, suggesting  the  hollow  tubules  of  a well-dif- 
ferentiated Sertoli  cell  tumor  (fig.  5-35).  In  other 
cases  there  may  be  solid  tubular  structures  con- 
taining cells  with  pale  oval  nuclei  and  a central, 
pale,  cytoplasmic  pseudosyncytium  (figs.  5-36, 
5-37);  such  tubular  structures  resemble  the  solid 
tubules  of  a Sertoli  cell  tumor,  particularly  of  the 
type  seen  in  the  testis  of  patients  with  the  andro- 
gen insensitivity  syndrome  (page  404).  The  cells 
of  the  hollow  or  solid  tubule-like  structures  in 
endometrioid  carcinomas  may  be  vacuolated  and 
lipid  rich  (fig.  5-38),  and  difficult  to  distinguish 
from  those  of  a lipid-rich  Sertoli  cell  tumor  (page 
203).  Rarely,  thin  cords  resembling  sex  cords  are 
present.  If  there  is,  in  addition,  luteinization  of 
the  stroma  of  the  endometrioid  carcinoma  ac- 
companied by  virilization  of  the  patient,  the  likeli- 


Figure  5-36 

ENDOMETRIOID  ADENOCARCINOMA 
SIMULATING  SERTOLI  CELL  TUMOR 
The  carcinoma  cells  form  solid  tubules  indistinguishable 
from  those  of  a Sertoli  cell  tumor. 

hood  of  misdiagnosing  a Sertoli-Leydig  cell 
tumor  is  even  greater. 

Differential  Diagnosis.  The  differentiation 
of  endometrioid  tumors  from  serous  and  mucin- 
ous neoplasms  has  been  discussed  with  those 
neoplasms.  Occasionally,  an  endometrioid  adeno- 
fibroma  with  squamous  morular  differentiation 
is  confused  with  a Brenner  tumor,  but  when  the 
latter  has  a glandular  component  it  is  most  com- 
monly mucinous  and  occasionally  serous;  also, 
nuclear  grooves,  which  are  typically  prominent 
in  the  transitional  cells  of  a Brenner  tumor,  are 
not  a conspicuous  feature  of  squamous  morules. 
Endometrioid  adenocarcinoma  of  the  secretory 
type  may  be  mistaken  for  a clear  cell  adenocarci- 
noma composed  exclusively  of  clear  cells.  In  the 
secretory  adenocarcinoma,  however,  the  better 
differentiated  areas  contain  glands  with  basal 
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Figure  5-37 

ENDOMETRIOID  ADENOCARCINOMA 
SIMULATING  SERTOLI  CELL  TUMOR 
The  carcinoma  cells  are  weU  differentiated  and  form  solid 
tubular  structures  simulating  those  of  a Sertoli  cell  tumor.  (Fig. 
2 from  Young  RH,  Prat  J,  Scully  RE.  Ovarian  endometrioid 
carcinomas  resembling  sex-cord  stromal  tumors.  A clinicopath- 
ological  analysis  of  13  cases.  Am  J Surg  Pathol  1982;6:513-22.) 


Figure  5-38 


ENDOMETRIOID  ADENOCARCINOMA  SIMULATING 
SERTOLI  CELL  TUMOR  OF  LIPID-RICH  TYPE 
The  carcinoma  cells  form  solid  tubular  structures  and 
contain  cytoplasmic  vacuoles  that  were  positive  for  fat  on 
special  staining. 


and  supranuclear  vacuoles;  cells  with  com- 
pletely vacuolated  cytoplasm  and  eccentric  nu- 
clei are  typically  absent.  Occasionally,  however, 
endometrioid  and  clear  cell  carcinoma  are  inter- 
mixed, and  in  such  cases  a diagnosis  of  a mixed 
carcinoma  is  warranted  if  the  minor  component 
accounts  for  10  percent  or  more  of  the  tumor.  The 
very  rare  ovarian  tumor  of  probable  wolffian 
origin  (52)  (page  324)  may  contain  tubular 
glands  resembling  those  of  well-differentiated 
endometrioid  adenocarcinoma.  The  glands  of  en- 
dometrioid carcinoma,  however,  commonly  con- 
tain intraluminal  mucin,  which  is  absent  or 
scanty  in  wolffian  tumors.  Additionally,  other 
characteristic  patterns  of  endometrioid  carcino- 
mas or  wolffian  tumors,  such  as  the  sieve-like 
and  adenomatoid-like  patterns  of  the  latter,  are 
usually  also  present  in  the  specimen  and  are 


helpful  clues  in  the  differential  diagnosis.  Fi- 
nally, if  the  differentiation  cannot  be  made  by 
routine  staining,  the  much  higher  frequency  of 
staining  for  epithelial  membrane  antigen  and 
TAG72  (with  antibody  B72.3)  in  endometrioid 
tumors  can  facilitate  the  diagnosis  (10,45). 

The  rare  endometrioid-like  glandular  variant 
of  the  yolk  sac  tumor  (4)  (page  249)  is  character- 
ized by  the  formation  of  glands  and  often  villous 
papillae  lined  by  cells  that  resemble  closely  those 
of  a proliferative  or  secretory  endometrium.  Ad- 
ditionally, there  may  be  a solid  intraluminal 
proliferation  of  hepatoid  cells  that  simulates  the 
morule  of  an  endometrioid  adenocarcinoma  with 
squamous  differentiation.  Finally,  the  presence  of 
a fibromatous  stroma  in  some  endometrioid-like 
yolk  sac  tumors  may  suggest  an  endometrioid 
adenofibromatous  tumor.  However,  glandular 
yolk  sac  tumors  occur  typically  in  young  women. 
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in  whom  endometrioid  carcinomas  are  infre- 
quent. Microscopic  features  that  are  helpful  in 
the  differential  diagnosis  are  the  additional 
presence  of  other  more  common  patterns  of  yolk 
sac  tumor  and  immunohistochemical  staining 
for  alpha-fetoprotein.  A positive  staining  result 
almost  always  confirms  the  diagnosis  of  a yolk 
sac  tumor  of  germ  cell  origin  but  exceptionally, 
yolk  sac  neometaplasia,  like  choriocarcinomat- 
ous  neometaplasia,  develops  in  tumors  of  so- 
matic cell  origin,  such  as  endometrioid  carci- 
noma (29a,38).  In  such  a situation,  however, 
features  diagnostic  of  endometrioid  carcinoma, 
which  may  be  accompanied  by  endometriosis, 
are  also  present. 

The  very  rare  ovarian  ependymoma  (page  300) 
(21),  which  may  have  solid,  gland-like,  and  pap- 
illary patterns,  can  be  confused  occasionally  with 
an  endometrioid  carcinoma,  particularly  a rare 
subtype  of  the  latter  in  which  many  of  the  cells 
have  apical  nuclei.  Perivascular  pseudorosettes, 
occasional  true  rosettes,  and  the  basal  fibrillary 
C3doplasm  of  the  tumor  cells,  which  can  be  stained 
immunohistochemically  for  glial  fibrillary  acidic 
protein,  establish  the  diagnosis  of  epend3rmoma  in 
such  cases  (page  302).  In  one  study  (27),  however, 
occasional  cells  in  3 of  8 endometrioid  carcinomas 
were  positive  for  glial  fibrillary  acidic  protein. 

The  distinction  between  an  endometrioid  car- 
cinoma with  a pattern  that  is  insular,  trabecular, 
or  microglandular  and  an  insular,  trabecular,  or 
microfollicular  granulosa  cell  tumor  is  based  on 
the  coexistence  of  other  characteristic  patterns 
of  either  tumor,  on  the  different  appearances  of 
microglands  and  Call-Exner  bodies,  and  on  the 
different  nuclear  features  of  the  two  tumors.  The 
nuclei  of  endometrioid  carcinoma  cells  are  typi- 
cally round  and  hyperchromatic  and  those  of 
granulosa  cell  tumors  are  characteristically 
round,  oval,  or  angular,  pale,  and  often  grooved 
(49).  Sertoli-stromal  cell  tumors  and  the  en- 
dometrioid adenocarcinomas  that  simulate 
them  morphologically  have  very  different  age 
distributions,  with  endometrioid  carcinomas  oc- 
curring mostly  in  postmenopausal  women, 
Sertoli-Leydig  cell  tumors  at  an  average  age  of 
25  years  (51),  and  pure  Sertoli  cell  tumors  at  an 
average  age  of  35  years  (50).  Bilaterality  is  more 
common  in  cases  of  endometrioid  carcinoma  of 
this  type  than  in  those  of  Sertoli-stromal  cell 
tumors  (12  versus  2 percent)  (49).  Microscopic 


examination  usually  provides  the  definitive  an- 
swer. Although  glands  resembling  those  of  t3q)i- 
cal  endometrioid  adenocarcinoma  are  seen 
rarely,  and  then,  usually  only  focally,  in  Sertoli- 
stromal  cell  tumors  (9),  typical  patterns  of  en- 
dometrioid adenocarcinoma  are  seen  addition- 
ally in  75  percent  of  endometrioid  carcinomas 
resembling  Sertoli-stromal  cell  tumors.  In- 
traluminal mucin  is  much  more  common  and 
extensive  in  endometrioid  carcinomas  than  in 
Sertoli-stromal  cell  tumors;  squamous  differen- 
tiation is  present  in  75  percent  of  endometrioid 
carcinomas  resembling  Sertoli-stromal  cell  tu- 
mors but  has  not  been  reported  in  the  latter;  and 
an  adenofibromatous  component  has  been  en- 
countered in  three  quarters  of  the  cases  of  endo- 
metrioid carcinoma  in  contrast  to  its  absence  in 
Sertoli  cell  or  Sertoli-Leydig  cell  tumors.  In  the 
rare  case  in  which  the  differential  diagnosis  can- 
not be  made  immunohistochemical  staining  may 
prove  decisive.  Epithelial  membrane  antigen  can 
be  demonstrated  in  almost  all  endometrioid  car- 
cinomas but  is  absent  in  granulosa  cell  tumors 
and  is  rarely  present  in  Sertoli  cells,  and  then 
only  in  isolated  cells  (1,5).  Also,  a-inhibin  stain- 
ing is  usually  positive  in  Sertoli  cells  and  nega- 
tive in  endometrioid  carcinoma  cells  (54a). 

A special  problem  in  differential  diagnosis 
arises  when  a carcinoma  of  the  ovary  is  accompa- 
nied by  a carcinoma  of  the  uterine  corpus.  This 
occurrence  has  been  reported  in  15  to  20  percent 
of  cases  of  ovarian  cancer,  and  in  the  majority  of 
such  cases  both  tumors  are  of  the  endometrioid 
type  (12,48,54).  In  many  cases  there  is  strong 
evidence  in  favor  of  synchronous  primary  neopla- 
sia of  both  organs  or  of  metastasis  from  one  organ 
to  the  other,  but  in  some  cases  interpretation  of  the 
relation  of  the  two  tumors  is  difficult  or  impossible. 
The  features  that  favor  one  or  the  other,  or  both 
sites  of  origin  in  cases  of  S3mchronous  endometrioid 
carcinomas  are  presented  in  Tables  5-1,  5-2,  and 
5-3.  Various  investigators  (12,33,41a,44,48,54), 
using  some  or  even  most  of  the  criteria  listed  in 
these  tables,  however,  have  arrived  at  different 
conclusions  about  the  frequencies  of  the  three 
types  of  association  of  these  tumors.  Part  of  the 
confusion  in  the  literature  is  attributable  to  the 
choice  of  cases  being  analyzed  (for  example,  only 
those  tumors  confined  to  the  ovary  and  uterus 
versus  all  the  cases,  including  those  with  ex- 
tragenital spread ) and  part  is  attributable  to  the 
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Table  5-1 

ENDOMETRIOID  TUMORS 
OF  OVARY  AND  ENDOMETRIUM 


Table  5-3 

ENDOMETRIOID  TUMORS  OF 
OVARY  AND  ENDOMETRIUM 


Endometrial  Primary 
Ovarian  Secondary 

1.  Histologic  similarity  of  the  tumors 

2.  Large  endometrial  tumor  - small  ovarian  tumor(s) 

3.  Atypical  endometrial  hyperplasia  additionally 
present 

4.  Deep  myometrial  invasion 

a.  Direct  extension  into  adnexa 

b.  Vascular  space  invasion  in  myometrium 

5.  Spread  elsewhere  in  typical  pattern  of  endometrial 
carcinoma 

6.  Ovarian  tumors  bilateral  and/or  multinodular 

7.  Hilar  location,  vascular  space  invasion,  surface 
implants,  or  combination  in  ovary 

8.  Ovarian  endometriosis  absent 

9.  Aneuploidy  with  similar  DNA  indices  or  diploidy 
of  both  tumors* 

10.  Similar  molecular  genetic  or  karyotypic 
abnormalities  in  both  tumors 


■‘  The  possibility  of  tumor  heterogeneity  must  be  taken 
into  accoimt  in  the  evaluation  of  the  ploidy  findings. 

Table  5-2 

ENDOMETRIOID  TUMORS  OF 
OVARY  AND  ENDOMETRIUM 


Ovarian  Primary 
Endometrial  Secondary 

1.  Histologic  similarity  of  the  tumors 

2.  Large  ovarian  tumor  - small  endometrial  tumor 

3.  Ovarian  endometriosis  present 

4.  Location  in  ovarian  parenchyma 

5.  Direct  extension  from  ovary  predominantly  into 
outer  wall  of  uterus 

6.  Spread  elsewhere  in  typical  pattern  of  ovarian 
carcinoma 

7.  Ovarian  tumor  unilateral  (80  to  90  percent  of 
cases ) and  forming  single  mass 

8.  No  atypical  hyperplasia  in  endometrium 

9.  Aneuploidy  with  similar  DNA  indices  or  diploidy 
of  both  tumors* 

10.  Similar  molecular  genetic  or  karyotypic 
abnormalities  in  both  tumors 

*The  possibility  of  tumor  heterogeneity  must  be  taken 

into  account  in  the  evaluation  of  the  ploidy  findings. 


Independent  Primary  Tumors 

1.  Histologic  dissimilarity  of  the  tumors 

2.  No  or  only  superficial  myometrial  invasion  of 
endometrial  tumor 

3.  No  vascular  space  invasion  of  endometrial  tumor 

4.  Atypical  endometrial  hyperplasia  additionally 
present 

5.  Absence  of  other  evidence  of  spread  of  endo- 
metrial tumor 

6.  Ovarian  tumor  unilateral  (80  to  90  percent  of 
cases) 

7.  Ovarian  tumor  located  in  parenchyma 

8.  No  vascular  space  invasion,  surface  implants, 
or  predominant  hilar  location  in  ovary 

9.  Absence  of  other  evidence  of  spread  of  ovarian 
tumor 

10.  Ovarian  endometriosis  present 

11.  Different  ploidy  or  DNA  indices,  if  aneuploid,  of 
the  tumors* 

12.  Dissimilar  molecular  genetic  or  karyotypic 
abnormalities  in  the  tumors 

*The  possibility  of  tumor  heterogeneity  must  be  taken 
into  account  in  the  evaluation  of  the  ploidy  findings. 

small  size  of  the  various  series.  The  very  good 
prognosis  in  those  cases  in  which  the  tumor  is 
confined  to  both  organs  (54),  however,  provides 
strong  evidence  that  at  least  in  that  situation, 
the  neoplasms  are  independent  primary  tumors 
in  most  cases.  When  endometrioid  carcinomas 
are  confined  to  the  ovary  and  uterus,  the  major 
determinant  of  prognosis  appears  to  be  the  depth 
of  invasion  of  the  myometrium  (54).  If  strong 
evidence  favoring  any  one  of  the  three  interpre- 
tations of  the  relation  of  the  two  tumors  does  not 
exist,  the  primary  site  of  the  tumor  should  be 
determined  by  its  initial  clinical  manifestations 
according  to  the  staging  rules  of  the  Interna- 
tional Federation  of  Gynecology  and  Obstetrics 
(FIGO),  a scientifically  unsatisf}dng  but  practi- 
cal solution  for  recording  purposes. 

A final,  relatively  common  problem  in  the  dif- 
ferential diagnosis  of  endometrioid  adenocarci- 
noma is  its  distinction  from  extragenital  meta- 
static carcinomas,  particularly  those  arising  in  the 
intestine.  This  problem  is  discussed  on  page  341. 
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Figure  5-39 

FOREIGN  BODY  GIANT  CELL  REACTION  ON 
PERITONEUM  ASSOCIATED  WITH 
ENDOMETRIOID  ADENOCARCINOMA  WITH 
SQUAMOUS  DIFFERENTATION  OF  OVARY 

Thin  flakes  of  keratin  are  surrounded  by  foreign  body  giant 
ceUs.  (Fig.  3 from  Kim  KR,  Scully  RE.  Peritoneal  keratin  gran- 
ulomas with  carcinoma  of  endometrium  and  ovary  and  atypical 
polypoid  adenomyoma  of  endometrium.  A cbnicopathological 
analysis  of  22  cases.  Am  J Surg  Pathol  1990;14:925-32. ) 

Spread  and  Metastasis.  Endometrioid  car- 
cinomas spread  in  a manner  similar  to  that  of 
ovarian  carcinomas  in  general  but  their  stage 
distribution  differs  from  that  of  serous  carcino- 
mas. Thirty-one  percent  of  the  tumors  are  stage 
I;  20  percent,  stage  II;  38  percent,  stage  III;  and 
11  percent,  stage  IV  (31).  Peritoneal  lesions  as- 
sociated with  endometrioid  adenocarcinomas 
with  squamous  differentiation,  as  well  as  endo- 
metrial carcinomas  of  the  same  histologic  type, 
include,  in  addition  to  tumor  implants,  foreign 
body  granulomas  surrounding  keratin  (fig.  5- 
39),  ghosts  of  mature  squamous  cells  (fig.  5-40), 
or  both  (20).  Although  the  finding  of  these  gran- 
ulomas should  prompt  a careful  search  for  viable 
tumor  cells  within  them  or  elsewhere  on  the 
peritoneum,  their  presence  in  the  absence  of 
viable-appearing  tumor  cells  does  not  seem  to 
affect  the  prognosis  adversely.  This  conclusion. 


Figure  5-40 

FOREIGN  BODY  GIANT  CELL  REACTION  TO 
GHOSTS  OF  SQUAMOUS  CELLS  ON 
PERITONEUM  ASSOCIATED  WITH 
ENDOMETRIOID  ADENOCARCINOMA  WITH 
SQUAMOUS  DIFFERENTIATION  OF  OVARY 

(Fig.  4 from  Kim  KR,  Scully  RE.  Peritoneal  keratin  gran- 
ulomas with  carcinoma  of  endometrium  and  ovary  and  atypi- 
cal polypoid  adenomyoma  of  endometrium.  A clinicopatholog- 
ical  analysis  of  22  cases.  Am  J Surg  Pathol  1990:14:925-32.) 

however,  is  based  on  only  a small  number  of 
cases  in  which  the  peritoneal  lesions  had  not 
been  treated  (20). 

Treatment  and  Prognosis.  The  treatment 
of  endometrioid  carcinomas  is  similar  to  that  of 
ovarian  epithelial  cancers  in  general  (page  39). 
According  to  the  FI  GO  annual  report  the  5-year 
survival  rate  of  patients  with  stage  I carcinoma 
is  78  percent;  stage  II,  63  percent;  stage  III,  24 
percent;  and  stage  IV,  6 percent  (31).  Kline  and 
coworkers  (23)  found  that  the  gi’ade  of  en- 
dometrioid carcinoma  was  of  prognostic  signifi- 
cance in  that  patients  with  gi’ade  1 and  2 tumors 
had  a higher  survival  rate  than  those  with  gi’ade 
3 tumors,  but  there  was  no  difference  in  the  sur- 
vival of  patients  with  grade  1 and  gi’ade  2 tumors. 
Carey  et  al.  (3),  in  contrast,  found  a significant 
difference  in  the  sui’vival  of  patients  with  gi’ade  1 
and  those  with  grade  2 tumors,  but  not  of  those 
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with  grade  2 and  those  with  grade  3 tumors.  The 
WHO  method  of  grading  endometrioid  carcino- 
mas of  the  endometrium  (40),  amplified  hy  Zaino 
and  Kurman  (53),  deserves  a trial  for  grading 
endometrioid  carcinomas  of  the  ovary  in  view  of 
its  successful  use  for  the  former  tumors. 

TUMORS  WITH  A 
SARCOMATOUS  COMPONENT 

Malignant  Mesodermal  Mixed  Tumors 

(Carcinosarcomas) 

Definition.  These  tumors  are  composed  of 
carcinoma  of  various  mullerian  types  and  sar- 
coma-like tissue,  which  may  he  homologous 
(characterized  hy  tissue  types  native  to  the 
ovary)  or  heterologous  (containing  foreign  tis- 
sue, such  as  cartilage,  skeletal  muscle,  and  oste- 
oid). Although  these  neoplasms  often  contain 
nonendometrioid  epithelial  or  stromal  elements 
they  are  classified  as  endometrioid  because  of 
their  close  similarity  to  their  more  common 
counterparts  in  the  endometrium. 

General  Features.  These  tumors  account  for 
well  under  1 percent  of  all  ovarian  cancers,  with 
over  250  cases  reported  in  the  literature  (65,66, 
68,72,76,79).  They  occur  in  the  sixth  to  eighth 
decades  in  three  quarters  of  the  cases,  and  are 
rare  below  the  age  of  40  years.  The  recent  appli- 
cation of  immunohistochemical  techniques  to 
these  neoplasms  has  renewed  interest  in  their 
nature.  Since  their  sarcoma-like  components  can 
be  stained  for  epithelial  antigens,  such  as  various 
cytokeratins  and  epithelial  membrane  antigen, 
in  a high  percentage  of  the  cases,  a number  of 
investigators  have  suggested  that  at  least  some  of 
these  tumors  may  be  metaplastic  carcinomas 
rather  than  true  carcinosarcomas  (58,62,64,65, 
71,75).  This  interpretation  is  supported  by  the 
finding  of  similar  immunostaining  for  p53  in  the 
carcinomatous  and  sarcoma-like  components  of 
17  uterine  malignant  mullerian  mixed  tumors 
(74)  and  clonality  studies  (80).  If  tumors  of  all 
stages  are  included,  ovarian  malignant  mesoder- 
mal mixed  tumors  are  bilateral  in  about  one 
third  of  the  cases. 

Gross  Findings.  The  tumor  is  typically 
large,  may  be  predominantly  solid  or  cystic,  and 
commonly  contains  areas  of  necrosis  and  hemor- 
rhage (fig.  5-41).  Rarely,  it  arises  within  an  en- 
dometriotic  cyst  (61,73,77). 


Figure  5-41 

MALIGNANT  MESODERMAL 
MIXED  TUMOR  OF  OVARY 
The  sectioned  surface  is  composed  of  solid  tissue  with 
areas  of  necrosis  and  hemorrhage. 

Microscopic  Findings.  The  obviously  epi- 
thelial component  of  the  malignant  mesodermal 
mixed  tumor  is  most  commonly  serous,  en- 
dometrioid, or  undifferentiated  carcinoma;  occa- 
sionally, squamous  cell  or  clear  cell  carcinoma  is 
present,  and  rarely,  mucinous  carcinoma  (figs. 
5-42-5-47 ).  In  the  homologous  form  of  the  tumor, 
the  sarcoma-like  component  has  the  appearance 
of  fibrosarcoma,  malignant  fibrous  histiocytoma, 
a sarcoma  with  myxoid  change,  or  high-grade 
endometrial  stromal  sarcoma  (fig.  5-42).  The  het- 
erologous tumor  most  commonly  contains  malig- 
nant-appearing cartilage,  skeletal  muscle,  or 
both  (figs.  5-43-5-46),  and  occasionally  malig- 
nant-appearing osteoid,  bone,  or  adipose  tissue. 
An  unusual  but  nonspecific  feature  of  malignant 
mesodermal  mixed  tumors,  which  has  been  re- 
ported in  half  to  all  the  cases,  is  the  presence  of 
hyaline  bodies  that  are  periodic  acid-Schiff 
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Figure  5-42 

MALIGNANT  MESODERMAL 
MIXED  TUMOR,  HOMOLOGOUS 
Glands  and  solid  aggregates  of  carcinoma  cells  are  sepa- 
rated by  a fibrosarcomatous  component. 


Figure  5-44 

MALIGNANT  MESODERMAL  MIXED 
TUMOR,  HETEROLOGOUS 
Serous  papillary  adenocarcinoma,  malignant  cartilage,  and 
undifferentiated  sarcoma  are  evident.  A cell  with  a bizarre 
nucleus  contains  intracytoplasmic  hyaUne  bodies  (arrow).  (Fig. 
38  from  Serov  SF,  Scully  RE,  Sobin  LH.  Histological  typing  of 
ovarian  tumours.  International  Histological  Classification  of 
Tlimours  No.  9.  Geneva:  World  Health  Organization,  1973.) 


Figure  5-43 

MALIGNANT  MESODERMAL 
MDffiD  TUMOR,  HETEROLOGOUS 
Areas  of  undifferentiated  and  serous  carcinoma  form 
irregular  glands;  malignant-appearing  cartilage  is  present. 


Figure  5-45 

MALIGNANT  MESODERMAL  MIXED 
TUMOR,  HETEROLOGOUS 
The  cartilage  contains  bizarre,  hyperchroma  tic  nuclei.  (Fig. 
39  from  Serov  SF,  Scully  RE,  Sobin  LH.  Histological  typing  of 
ovarian  tumours.  International  Histological  Classification  of 
Tumours  No.  9.  Geneva:  World  Health  Organization,  1973.) 
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Figure  5-46 

MALIGNANT  MESODERMAL 
MIXED  TUMOR,  HETEROLOGOUS 
Rhabdomyosarcomatous  differentiation  and  hyaline  bod- 
ies are  evident. 

(PAS)  positive  and  diastase  resistant  (fig.  5-47). 
These  structures  are  more  common  within  the 
cells  of  the  sarcomatous-appearing  component 
but  are  also  found  within  the  obviously  epithelial 
cells  (56,67).  Electron  microscopic  examination 
reveals  a blending  of  the  epithelial  and  stromal 
components  of  the  tumor,  with  areas  suggesting 
a transition  between  them  (64). 

Despite  the  designation  of  the  tumor  as  meso- 
dermal, nonmesodermal  types  of  tissue  have 
been  identified  in  occasional  cases,  either  in 
uterine  or  ovarian  tumors  of  this  type  or  in  both. 
Glial  and  neuronal  differentiation  has  been  re- 
ported in  both  sites  (69,70)  and  staining  for  chro- 
mogranin,  neuron-specific  enolase,  and  syn- 
aptophysin,  alone  or  in  combination,  has  been 
described  in  one  sixth  of  the  cases  (71).  We  found 
islands  of  well-differentiated  hepatic-type  cells 


Figure  5-47 

MALIGNANT  MESODERMAL 
MIXED  TUMOR 

Cells  with  bizarre  nuclei  contain  numerous  hyaline  bodies. 


in  one  ovarian  specimen.  Finally,  trophoblastic 
differentiation  ( 57 ) and  increased  levels  of  alpha- 
fetoprotein  in  the  serum  (59)  have  been  reported 
in  association  with  these  tumors. 

Differential  Diagnosis.  Malignant  mesoder- 
mal mixed  tumors  are  confused  most  often  with 
immature  teratomas  (page  267).  The  different  age 
incidence  of  the  two  tumors  is  generally  the  first 
clue  to  the  differential  diagnosis,  with  immature 
teratomas  occurring  predominantly  in  children 
and  young  women  and  not  after  the  menopause, 
when  most  malignant  mesodermal  mixed  tumors 
occur.  Microscopic  examination  also  reveals  nu- 
merous differences.  Immature  teratomas  typically 
contain  elements  derived  from  all  three  germ  lay- 
ers, and  neuroectodermal  tissue  is  almost  always 
the  predominant  malignant  component;  nemoecto- 
dermal  tissue  is  rare  in  malignant  mesodermal 
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mixed  tumors,  and  when  present,  is  typically  a 
minor  component.  The  malignant  epithelial 
component  of  an  immature  teratoma  character- 
istically appears  embryonal  and  does  not  resem- 
ble a mullerian  t}^e  of  carcinoma,  as  it  does  in 
the  malignant  mesodermal  mixed  tumor.  Fi- 
nally, the  cartilage  in  an  immature  teratoma  has 
an  immature  or  mature  appearance  with  uni- 
form nuclei  in  contrast  to  the  highly  atypical-ap- 
pearing cartilage  characteristic  of  a malignant 
mesodermal  mixed  tumor.  Immunohistochem- 
ical  staining  for  neuroendocrine  cells,  which  are 
almost  always  demonstrable  in  immature  tera- 
tomas and  are  much  less  common  in  malignant 
mesodermal  mixed  tumors,  is  another  differen- 
tial feature  (60). 

Other  tumors  that  enter  the  differential  diag- 
nosis less  frequently  are  moderately  and  poorly 
differentiated  Sertoli-Leydig  cell  tumors,  with  or 
without  heterologous  elements,  and  endometri- 
oid stromal  sarcomas  containing  sex  cord-like 
elements.  T5q)ically,  better  differentiated,  more 
readily  diagnosable  areas  are  found  focally  in  less 
differentiated  Sertoli-Leydig  cell  tumors,  which 
almost  always  occur  in  young  women  and  are 
commonly  virilizing.  Also,  the  latter  tumors 
rarely  have  epithelial  components  resembling 
mullerian-type  carcinomas  except  for  the  heter- 
ologous form,  which  contains  mucinous  epithe- 
lium that  usually  appears  benign  or  borderline, 
and  the  retiform  type,  which  occurs  in  a much 
younger  age  group  (average  age,  15  years)  and 
almost  always  contains  more  diagnostic  areas.  In 
a difficult  case,  staining  for  epithelial  membrane 
antigen  is  useful  because  it  is  almost  always 
demonstrable  in  malignant  mesodermal  mixed 
tumors,  but  only  rarely  and  then  in  only  a few 
Sertoli  cells  in  Sertoli-Leydig  cell  tumors  (55,63). 
Endometrioid  stromal  sarcomas  with  sex  cord- 
like differentiation  are  better  differentiated  than 
malignant  mesodermal  mixed  tumors,  and  the  sex 
cord-like  elements  have  a greater  resemblance  to 
the  sex  cord  components  of  sex  cord-stromal  tu- 
mors than  to  the  mullerian  epithelial  components 
of  malignant  mesodermal  mixed  tumors. 

Finally,  malignant  mesodermal  mixed  tumors 
must  be  distinguished  from  carcinomas  that  con- 
tain an  unusually  cellular  stroma  with  mitotic 
activity  and  sarcomatoid  carcinomas.  We  diagnose 
malignant  mesodermal  mixed  tumor  when  the 
stromal  component  has  features  that  if  seen  in 


pure  form  would  warrant  a diagnosis  of  sarcoma. 
In  some  cases  it  may  be  difficult  to  distinguish 
between  a cellular  stroma  and  a malignant  stro- 
mal component,  and  such  cases,  as  well  as  rare 
cases  in  which  an  ovarian  primary  tumor  appears 
to  be  a pure  carcinoma  but  metastasizes  as  a 
malignant  mesodermal  mixed  tumor,  suggest  the 
existence  of  a spectrum  of  tumors  ranging  from 
pure  carcinomas  with  a cellular  stroma  to  malig- 
nant mesodermal  mixed  tumors.  We  diagnose  sar- 
comatoid carcinoma  when  the  sarcoma-like  ele- 
ments blend  with  obvious  carcinomatous  elements 
throughout  the  tumor  in  contrast  to  the  sharp 
demarcation  between  the  two  components  that  is 
seen,  at  least  focally,  in  the  malignant  mesodermal 
mixed  tumor.  This  distinction  may  be  more  appar- 
ent than  real  if  the  latter  tumor  is  a metaplastic 
carcinoma  and  may  have  little  or  no  significance 
as  far  as  prognosis  and  therapy  are  concerned. 

Spread,  Metastasis,  and  Prognosis.  Over 
90  percent  of  these  tumors  have  spread  beyond 
the  ovary  at  the  time  of  diagnosis,  with  60  per- 
cent, stage  III  and  10  percent,  stage  IV  (72,76). 
The  metastatic  deposits  most  commonly  contain 
both  carcinomatous  and  sarcoma-like  compo- 
nents but  may  be  purely  sarcomatoid  or  purely 
carcinomatous.  The  prognosis  is  very  poor  but  an 
occasional  patient  survives  more  than  5 years 
after  removal  of  the  tumor  and  combination  che- 
motherapy (78). 

Adenosarcoma 

Definition.  This  tumor  is  composed  of  glands 
lined  by  one  or  more  forms  of  benign-appearing 
or  atypical  mullerian-type  epithelium,  and  a pre- 
dominant sarcomatous  component,  which  may 
have  an  endometrial-stromal  or  cellular  fibro- 
matous  appearance  and  occasionally  contains 
heterologous  elements. 

General  Features.  Twelve  of  the  14  reported 
examples  have  occurred  in  patients  in  the  fifth 
and  sixth  decades  (81,83-85).  Ahistory  of  radia- 
tion therapy  for  endometriosis  was  obtained  in 
one  case  (81).  Occasionally,  a separate  primary 
adenosarcoma  arises  in  the  uterus  or  in  ex- 
traovarian  endometriosis. 

Gross  Findings.  The  tumor  was  rmilateral  in 
the  reported  cases.  It  may  be  predominantly  solid  or 
cystic,  with  the  solid  tissue  usually  firm  but  occa- 
sionally soft,  depending  on  its  cellularity  ( fig.  5-48 ). 
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Figure  5-48 
ADENOSARCOMA 

The  tumor  is  predominantly  solid,  and  contains  scattered 
small  cysts. 

Microscopic  Findings.  The  stromal  compo- 
nent of  the  tumor  may  have  the  appearance  of  a 
cellular  fibroma,  low-grade  fibrosarcoma,  or  low- 
grade  endometrial  stromal  sarcoma,  and  typi- 
cally is  most  cellular  adjacent  to  the  glands,  form- 
ing cuffs  around  them  (figs.  5-49,  5-50).  When  the 
glands  become  cystic  polypoid  projections  of 
stroma  into  the  lumens  are  often  present  (fig. 
5-51).  The  stroma,  which  is  typically  cellular  (fig. 
5-51),  may  be  hypocellular  and  densely  fibrous  or 
edematous  in  some  areas,  particularly  away  from 
the  glands.  The  mitotic  rate  of  the  stromal  cells 
ranges  from  2 to  over  40  per  10  high-power  fields 
(fig.  5-52);  varying  degrees  of  stromal  nuclear  aty- 
pia  may  be  present.  The  glandular  epithelium  is  of 
various  mullerian  t5T>es,  such  as  endometrioid, 
serous,  mucinous,  or  clear  cell.  Heterologous  el- 
ements are  occasionally  present  in  the  stromal 
component.  The  epithelium  may  exhibit  varying 
degrees  of  nuclear  atypia,  occasionally  fulfilling 
the  criteria  for  carcinoma  in  situ. 

Differential  Diagnosis.  Adenosarcomas 
must  be  differentiated  from  adenofibromas  and 
endometriosis  that  forms  endometrial  polyp-like 
masses  (polypoid  endometriosis)  (86).  The  latter 
lesions  are  not  characterized  by  the  intracystic 
polypoid  projections  of  cellular  stroma,  peri- 
glandular cuffing,  mitotic  activity,  and  nuclear  aty- 
pia of  t3T>ical  adenosarcomas.  Because  of  the  pau- 
city of  reported  cases  the  criteria  for  distinguishing 


Figure  5-49 
ADENOSARCOMA 

Several  glands  are  cuffed  by  stromal  cells;  most  of  the 
stromal  component  is  edematous  and  hypocellular. 


between  adenosarcomas  and  these  benign  le- 
sions in  difficult  cases  are  not  well  established. 
On  the  basis  of  our  experience  with  uterine  ade- 
nosarcomas (82),  however,  we  diagnose  ovarian 
adenosarcoma  if  the  stroma  is  unusually  cellu- 
lar, if  there  is  more  than  minimal  stromal-nuclear 
atypia,  or  if  the  mitotic  cotmt  is  2 or  greater  per  10 
high-power  fields. 

Spread  and  Metastasis.  Adenosarcomas 
have  spread  beyond  the  ovary  into  the  pelvis, 
abdomen,  or  both  in  about  half  of  the  cases  (84). 
The  treatment  is  primarily  surgical  although  radi- 
ation therapy  and  multiagent  chemotherapy  have 
been  used  successfully  in  some  cases  (83). 

Endometrioid  Stromal  Sarcoma 

Definition.  This  tumor  is  characterized  by 
an  invasive  proliferation  of  cells  that  resemble 
the  stromal  cells  of  a normal  proliferative  endo- 
metrium. 
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Figure  5-50 
ADENOSARCOMA 
There  is  striking  periepithelial 
cuffing  by  sarcoma  cells.  The  epi- 
thelial element  in  this  tumor  had 
the  appearance  of  clear  cell  carci- 
noma in  situ. 


Figure  5-51 
ADENOSARCOMA 
The  glands  are  of  irregular 
shape  with  polypoid  extensions  of 
highly  cellular  stroma  into  the  lu- 
mens. (Fig.  1 from  Clement  PB, 
Scully  RE.  Extra  uterine  mesoder- 
mal (mullerian)  adenosarcoma.  A 
clinicopathologic  analysis  of  five 
cases.  Am  J Clin  Pathol  1978; 
69:276-83.) 


General  Features.  Approximately  45  cases 
of  endometrioid  stromal  sarcoma  involving  the 
ovary  have  been  reported  (87-91).  At  least  40 
percent  of  them  have  been  contiguous  with  areas 
of  endometriosis  (87,90)  and  approximately  30 
percent  have  been  accompanied  by  a similar 
tumor  in  the  uterus  (91).  The  latter  association 
raises  the  question  whether  some  of  the  ovarian 


tumors  were  metastatic  from  the  uterus  (92) 
(page  361).  Slightly  over  half  the  tumors  have 
been  diagnosed  in  women  in  the  fifth  and  sixth 
decades,  with  an  age  range  of  11  to  76  years. 

Gross  Findings.  Seventy  percent  of  the  tu- 
mors are  unilateral.  Most  of  them  are  solid,  but 
a substantial  number  are  both  solid  and  cystic, 
and  occasional  tumors  are  predominantly  cystic. 
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Figure  5-52 
ADENOSARCOMA 

Mitotic  figures  are  present  in  the  highly  cellular  stroma 
of  the  tumor  depicted  in  figure  5-51. 

The  solid  areas  are  tan  or  yellow-white,  often 
containing  areas  of  necrosis  or  hemorrhage.  The 
cysts  range  up  to  15  cm  in  diameter,  and  most  of 
them  contain  bloody  fluid. 

Microscopic  Findings.  Microscopic  exami- 
nation typically  reveals  a diffuse  proliferation  of 
small  cells  with  scanty  cytoplasm  and  round  to 
oval  nuclei,  resembling  endometrial  stromal  cells 
to  var3dng  degrees.  A characteristic  feature  is  the 
presence  of  numerous  small  arteries  resembling 
the  spiral  arteries  of  the  normal  late  secretory 
endometrium  (fig.  5-53).  Foam  cells  laden  with 
lipid,  presumably  of  endometrioid  stromal  cell 
origin,  may  be  distributed  throughout  the  tumor, 
singly  and  in  small  groups.  The  tumor  may  be 
intersected  by  fibrous  bands,  and  hyaline 
plaques  may  be  scattered  throughout  it. 

A common  feature  of  the  ovarian  endometrioid 
stromal  sarcoma,  which  is  only  rarely  shared  by 
the  uterine  tumor  of  the  same  type,  is  a transi- 


Figure 5-53 

ENDOMETRIOID  STROMAL  SARCOMA 
This  well-differentiated  tumor  is  composed  of  cells  with 
small  rounded  nuclei.  Numerous  arterioles  resembling  the 
spiral  arteries  of  the  late  secretory  endometrium  are  a 
characteristic  feature. 


tion  to  tissue  indistinguishable  from  an  ovarian 
fibroma  (fig.  5-54).  Like  uterine  endometrial  stro- 
mal sarcomas,  the  ovarian  tumors  contain,  in  up 
to  one  third  of  the  cases,  cords  and  nests  of  cells 
and  small  tubules  resembling  those  seen  in  sex 
cord-stromal  tumors  of  the  ovary  (figs.  5-55,  5-56) 
(91).  Less  often,  these  tumors  contain  occasional 
benign-appearing  endometrioid  glands  (88).  Mi- 
totic activity  ranges  from  less  than  1 to  over  30 
figures  per  10  high-power  fields.  Some  investiga- 
tors (91 ) have  divided  endometrioid  stromal  sarco- 
mas into  low-grade  and  high-grade  forms,  depend- 
ing on  whether  the  mitotic  count  is  less  or  greater 
than  10  per  10  high-power  fields.  Reticulin  stain- 
ing discloses  individual  investment  of  the  tumor 
cells  by  fibrils  (fig.  5-57);  staining  for  lipid  may 
reveal  large  numbers  of  fine  droplets  in  the 
tumor  cells  as  well  as  in  the  scattered  foam  cells 
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Figure  5-54 

ENDOMETRIOID  STROMAL  SARCOMA 

The  tumor  appears  typical  in  the  lower  third  of  the  figure 
and  has  the  appearance  of  a fibroma  in  the  upper  two  thirds. 
(Fig.  6 from  Young  RH,  Prat  J,  Scully  RE.  Endometrioid 
stromal  sarcomas  of  the  ovary.  Aclinicopathological  analysis 
of  twenty-three  cases.  Cancer  1984;53:1143-55.) 

in  some  of  the  cases.  A transition  between  the 
tumor  and  endometriosis  is  often  seen. 

Differential  Diagnosis.  Endometrioid  stro- 
mal sarcomas  may  be  confused  with  other  small 
cell  tumors  of  the  ovary  (Table  5-4),  particularly 
the  diffuse  adult  granulosa  cell  tumor.  The  lack  of 
endocrine  manifestations,  the  more  frequent  bilat- 
erality, the  presence  of  many  small  arteries 
throughout  the  tumor,  the  individual  investment 
of  tumor  cells  by  reticulin  fibrils,  the  tongue-like 
pattern  of  infiltration,  particularly  outside  the 
ovary  (fig.  5-58),  and  a lack  of  staining  for  a-in- 
hibin  (54a)  are  helpful  in  identif3dng  the  tumor 
as  a stromal  sarcoma.  The  foam  cells  that  may 
be  present  are  distinguishable  from  Leydig  or 
lutein  cells  by  their  content  of  fine  lipid  vacuoles 
and  their  usually  eccentric  nuclei,  which  lack 
prominent  nucleoli.  The  sex  cord-like  elements 
within  a tumor  of  this  type,  which  are  usually  a 


Figure  5-55 

ENDOMETRIOID  STROMAL  SARCOMA  WITH 
SEX  CORD-LIKE  DIFFERENTIATION 
The  tumor  is  hypocellular  with  more  edema  than  usual. 
Small  clusters  of  epithelial-like  cells  suggesting  sex  cord 
elements  are  scattered  within  the  tumor. 


minor  component,  differ  from  granulosa  cell  ag- 
gregates in  a granulosa  cell  tumor  by  generally 
lacking  the  pale,  often  grooved  nuclei  of 
granulosa  cells  and  from  the  Sertoli  cell  compo- 
nents of  a Sertoli-Leydig  cell  tumor  by  lacking 
their  distinctive  patterns  (page  206).  The  differ- 
entiation of  the  endometrioid  stroma  sarcoma 
with  sex  cord-like  differentiation  from  the  ma- 
lignant mesodermal  mixed  tumor  has  been  dis- 
cussed on  page  131. 

The  endometrioid  stromal  sarcoma  has  occa- 
sionally been  confused  with  stromal  h3q)erplasia 
or  an  ovarian  fibroma  or  thecoma.  Stromal  hyper- 
plasia is  rarely  associated  with  significant  ovarian 
enlargement  and  lacks  the  marked  cellularity,  ar- 
terial content,  and  resemblance  to  endometrial 
stroma  that  are  characteristic  of  endometrioid 
stromal  sarcoma.  Evidence  of  estrogenic  manifes- 
tations and  the  lipid-rich  cytoplasm  and  a-inhibin 
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Figure  5-56 

ENDOMETRIOID  STROMAL  SARCOMA 
WITH  SEX  CORD-LIKE  DIFEERENTIATION 
Thin  trabeculae  composed  of  epithelial-like  cells  lie 
within  a fibromatous  endometrioid  stromal  component.  (Fig. 
9 from  Young  RH,  Prat  J,  Scully  RE.  Endometrioid  stromal 
sarcomas  of  the  ovary.  A clinicopathological  analysis  of 
twenty-three  cases.  Cancer  1984;53:1143-55.) 


staining  of  the  tumor  cells  of  a thecoma  are  lacking 
in  the  endometrioid  stromal  sarcoma  (54a).  Al- 
though fihromatous  areas  may  he  present  in  an 
endometrioid  stromal  sarcoma,  the  more  cellular 
areas  mimicking  normal  endometrial  stroma 
with  spiral  arteries  are  absent  in  a fibroma. 

The  most  difficult  problem  in  differential  di- 
agnosis exists  in  cases  in  which  an  endometrioid 
stromal  sarcoma  of  the  ovary  is  associated  with 
a similar  tumor  in  the  uterus;  the  latter  has  been 
diagnosed  from  30  years  before  to  6 years  after 
the  discovery  of  the  ovarian  tumor  (91 ).  One  has 
to  apply  general  principles  of  pathology,  particu- 
larly evaluating  features  that  are  helpful  in  gen- 
eral in  differentiating  primary  and  metastatic 
tumors  of  the  ovary  ( see  chapter  18 ) to  determine 
whether  this  combination  of  neoplasms  reflects 


Figure  5-57 

ENDOMETRIOID  STROMAL  SARCOMA, 
RETICULIN  STAIN 
Eibrils  envelop  individual  tumor  cells. 


metastasis  from  one  organ  to  the  other  or  inde- 
pendent primary  neoplasia.  The  most  telling 
argument  for  an  ovarian  origin  in  such  cases  is 
continuity  with  endometriosis.  The  length  of  the 
interval  between  the  discovery  of  the  ovarian 
and  the  uterine  tumors  has  to  be  considered  in 
determining  the  primary  or  metastatic  nature  of 
the  ovarian  tumor,  but  with  the  realization  that 
low-grade  endometrial  stromal  sarcoma  is  well 
known  for  its  indolent  behavior  and  frequent  late 
recurrence.  The  relative  sizes  of  the  uterine  and 
ovarian  tumors,  their  extent,  and  the  presence 
or  absence  of  vascular  space  invasion  are  helpful 
in  determining  whether  they  are  independent 
primary  tumors  or  reflect  interorgan  metastasis. 
Needless  to  say,  it  is  important  to  review  the 
uterine  pathology  of  any  patient  with  an  en- 
dometrioid stromal  tumor  of  the  ovary  who  has 
had  a prior  hysterectomy;  if  a hysterectomy  has 
not  been  performed,  it  may  be  impossible  to 
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Table  5-4 

TUMORS  THAT  MAY  APPEAR  IN  OVARY 
AS  SMALL  ROUND  CELL  TUMORS 


Primary  Tumors 

Small  cell  carcinoma,  hypercalcemic  type 
Small  cell  carcinoma,  pulmonary  type 
Undifferentiated  carcinoma 
Adult  granulosa  cell  tumor 

Sertoli-Leydig  cell  tumor  of  intermediate  and  poor 
differentiation 

Endometrioid  stromal  sarcoma 
Malignant  melanoma 

Small  cell  primitive  neuroectodermal  tumors 
Embryonal  rhabdomyosarcoma 

Metastatic  Tumors 

Lymphoma;  leukemia 
Small  cell  carcinomas,  pulmonary  type 
Endometrial  stromal  sarcoma 
Merkel  cell  tumor 
Malignant  melanoma 
Desmoplastic  small  round  cell  tumor  with 
divergent  differentiation 
Alveolar  and  embryonal  rhabdomyosarcoma 
Ewing’s  sarcoma 
Neuroblastoma 

Others,  rarely  or  not  yet  reported 


exclude  the  simultaneous  presence  of  a uterine 
sarcoma.  Chang  et  al.  (88)  regard  as  certainly 
primary  only  those  cases  in  which  the  tumor  is 
confined  to  the  ovary,  and  the  uterus  has  been 
shown  to  be  free  of  tumor  on  pathologic  exami- 
nation; we,  however,  accept  additionally  continu- 
ity with  ovarian  endometriosis  as  evidence  of  an 
ovarian  origin. 

Spread  and  Metastasis.  Approximately  75 
percent  of  endometrioid  stromal  sarcomas  have 
spread  beyond  the  ovary  at  the  time  of  explora- 
tion, either  to  the  pelvis  or  the  upper  abdomen 
or  both,  and  a rare  tumor  has  already  spread 
distantly,  most  commonly  to  the  lung. 

Treatment  and  Prognosis.  The  primary 
treatment  of  endometrioid  stromal  sarcoma  is 
surgical  removal  of  the  neoplasm.  Optimally,  a 
hysterectomy  and  bilateral  salpingo-oophorec- 
tomy  should  be  performed  because  of  the  frequency 


of  both  bilaterality  and  uterine  involvement, 
which  may  not  be  obvious  either  preoperatively 
or  at  the  time  of  operation.  There  is  suggestive 
evidence  that,  like  uterine  tumors  of  the  same 
type,  the  ovarian  tumors,  especially  if  they  are 
low  grade,  may  respond  to  progesterone  admin- 
istration. Radiation  therapy  may  be  effective  for 
the  treatment  of  local  disease;  the  role  of  chemo- 
therapy remains  unsettled.  Follow-up  studies  in- 
dicate that  low-grade  endometrioid  stromal  sar- 
coma is  often  curable  for  limited  periods  but  may 
be  fatal  after  10  or  more  postoperative  years;  long- 
term follow-up  of  a significant  number  of  patients, 
however,  is  not  available  to  evaluate  the  ultimate 
prognosis.  High-grade  tumors  in  a small  series  of 
cases  appeared  to  be  associated  with  a rapid  course 
and  a poor  prognosis  (91). 


Figure  5-58 

ENDOMETRIOID  STROMAL  SARCOMA, 
METASTATIC  TO  OMENTUM 
The  tumor  has  grown  in  cellular  nodules  and  tongues. 
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CLEAR  CELL  TUMORS 


Definition.  Clear  cell  tumors  have  an  epithe- 
lial component  that  contains  one  or  more  cell 
types,  most  commonly  clear  cells  and  hobnail 
cells,  and  less  frequently  cuboidal,  flat,  oxyphilic, 
or  mucin-containing  signet-ring  cells. 

General  Features.  Benign  clear  cell  tumors 
are  rare,  and  borderline  forms  account  for  less  than 
1 percent  of  ovarian  borderline  tumors  (8).  Clear 
cell  carcinomas,  however,  account  for  6 percent  of 
epithelial-stromal  cancers  ( 18).  Most  clear  cell  car- 
cinomas ( 87  percent)  are  diagnosed  during  the  fifth 
through  seventh  decades,  and  10  percent  in  the 
fourth  decade  (1,2,7,11,14,17,25,28).  The  clinical 
manifestations  are  mostly  similar  to  those  of  other 
epithelial  cancers.  Clear  cell  carcinomas,  however, 
have  the  highest  association  among  all  epithelial- 
stromal  cancers  with  ovarian  and  pelvic  endome- 
triosis and  with  paraendocrine  hypercalcemia 
(page  379)  (see  Table  20-1)  (29). 

Although  clear  cell  carcinomas  were  initially 
called  “mesonephromas”  and  subsequently  “me- 
sonephric carcinomas”  and  “mesonephroid  carci- 
nomas,” their  mullerian  nature  is  now  generally 
accepted  in  view  of  their  association  with  endo- 
metriosis in  the  same  ovary  in  5 to  38  (average, 
24)  percent  of  the  cases  (4,7,13),  their  admixture 
with  endometrioid  carcinoma  in  20  to  25  percent 
of  the  cases  (fig.  6-1)  (4,6,21),  their  occurrence  in 
the  endometrium,  and  their  origin  from  vaginal 
adenosis  of  mullerian  type  in  the  vagina  of  girls 
and  young  women  exposed  prenatally  to  diethyl- 
stilbestrol  (23).  The  mullerian  epithelial  cell 
types  that  the  clear  and  hobnail  cells  of  clear  cell 
tumors  resemble  most  closely,  both  on  light  mi- 
croscopic and  electron  microscopic  examination 
(6,24),  are  similar-appearing  cells  that  often  line 
endometrial  glands  during  pregnancy  (Arias- 
Stella  change). 

Gross  Findings.  Clear  cell  adenofibromas 
that  are  benign  or  borderline  have  a nonspecific 
adenofibromatous  appearance.  Occasionally,  the 
glands  are  dilated,  giving  the  sectioned  surface  of 
the  tumor  a sponge-like  appearance  (parvilocular 
cystoma)  (fig.  6-2)  (20).  Clear  cell  carcinomas  may 
be  predominantly  solid  but  are  more  often  pre- 
dominantly cystic,  appearing  as  unilocular  or 


sometimes  multilocular  cysts  containing  one  or 
more  white,  yellow,  or  pale  brown  poljqjoid  masses 
protruding  into  the  lumens.  The  cyst  lumens  may 
contain  serous  or  mucinous  fluid;  in  cases  in 
which  the  tumor  has  arisen  in  an  endometriotic 
cyst,  the  fluid  may  be  chocolate  colored,  with 
patchy  brown  discoloration  of  the  cyst  lining  (fig. 
6-3).  The  external  surface  of  the  tumor  is  often 
shaggy  due  to  adhesions,  which  in  some  cases  are 
related  to  associated  endometriosis.  Benign  and 
borderline  clear  cell  tumors  are  almost  invariably 
unilateral;  clear  cell  carcinomas  are  bilateral  in 
only  2 percent  of  stage  I cases  ( 18). 

Microscopic  Findings.  As  in  the  case  of 
endometrioid  tumors,  there  is  controversy  re- 
garding the  criteria  for  the  differential  diagnosis 
of  benign,  borderline,  and  malignant  clear  cell 
adenofibromas  (3,9,19).  We  restrict  the  diagnosis 
of  clear  cell  adenofibroma  to  cases  in  which  the 
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Figure  6-1 

CLEAR  CELL  AND  ENDOMETRIOID 
ADENOCARCINOMA,  MIXED 
(Fig.  14  from  Scully  RE.  Barlow  JE.  “Mesonephroma”  of 
ovary.  Tumor  of  mullerian  nature  related  to  the  en- 
dometrioid carcinoma.  Cancer  1967;20:1405-17.) 
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Figure  6-2 

CLEAR  CELL  ADENOFIBROMA 
OF  BORDERLINE  MALIGNANCY 
The  sectioned  surface  is  parvilocular. 


epithelium  appears  benign;  when  it  is  atypical 
or  carcinomatous  without  invasion,  we  desig- 
nate the  tumor  borderline  (fig.  6-4)  and  specify 
the  appearance  of  the  epithelial  cells.  We  also 
diagnose  microinvasion  or  larger  areas  of  inva- 
sion if  present,  as  described  for  endometrioid 
tumors  (fig.  6-5)  (page  112). 

Clear  cell  carcinomas  have  a variety  of  pat- 
terns and  cell  types  that  are  often  admixed.  The 
most  common  patterns  are  papillary  (fig.  6-6)  and 
tubulocystic  (figs.  6-7,  6-8);  a predominantly  solid 
pattern  (fig.  6-9)  is  less  frequent.  The  papillae  are 
often  complex.  The  tubules  and  cysts  frequently 
contain  mucin,  but  intracellular  mucin  is  not  a 
feature  of  the  lining  cells.  Rarely,  the  tumor  has 
a reticular  pattern,  simulating  a yolk  sac  tumor. 

The  most  common  cell  types  are  the  clear  cell 
(fig.  6-9)  and  the  hobnail  cell  (fig.  6-10).  Clear  cells 
may  be  arranged  in  solid  nests  or  masses,  or  line 
cysts,  tubules,  and  papillae;  hobnail  cells  invari- 
ably line  lumens  and  their  papillae.  The  clear  cells 
are  typically  rounded  or  polyhedral  and  have  ec- 
centric nuclei,  generally  without  prominent  nucle- 


Figure 6-3 

POLYPOID  CLEAR  CELL  CARCINOMA 
ARISING  IN  ENDOMETRIOTIC  CYST 
The  cyst  contained  chocolate-colored  fluid  and  its  inner 
lining  has  areas  of  brown  discoloration.  (Fig.  3 from  Scully 
RE,  Barlow  JF.  “Mesonephroma”  of  ovary.  Tumor  of 
mtillerian  nature  related  to  the  endometrioid  carcinoma. 
Cancer  1967;20:1405-17.) 


oli  (fig.  6-9).  The  hobnail  cells  contain  bulbous, 
usually  dark  nuclei  that  protrude  into  lumens 
beyond  the  apparent  c3doplasmic  limits  of  the 
cells  (fig.  6-10).  Psammoma  bodies  are  occasion- 
ally present.  Less  common  cell  types  are  flat  or 
cuboidal  cells  (fig.  6-8),  oxyphilic  cells  with  abun- 
dant eosinophilic  cytoplasm  (fig.  6-11),  and  sig- 
net-ring cells  containing  mucin,  typically  in  the 
form  of  inspissated  eosinophilic  material  in  the 
center  of  a vacuole  (figs.  6-12,  6-13).  The  flat 
cells,  which  may  contain  slightly  bulging  nuclei, 
line  small  cysts  and  often  have  a deceptively 
benign  appearance  (fig.  6-8,  left).  Occasionally, 
the  cysts  contain  colloid-like  material,  imparting 
a struma-like  appearance  to  the  tumor.  When 
the  flat  cell  is  the  predominant  or  only  cell  type 
in  a nonadenofibromatous  tumor  one  should 
sample  the  tumor  carefully  to  find  areas  diagnos- 
tic of  carcinoma  (fig.  6-8,  right).  Oxyphilic  cells 
are  sometimes  prominent  and  in  occasional 
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Figure  6-4 

CLEAR  CELL  ADENOFIBROMA  OF  BORDERLINE  MALIGNANCY 
Left:  The  glands  are  lined  by  clear  cells  with  hyperchromatic  nuclei  and  lie  in  an  abundant  fibromatous  stroma. 
Right:  The  glands  are  lined  by  clear  cells  containing  moderately  atypical  nuclei;  thin  mucin  is  present  in  the  lumens. 


Figure  6-5 

CLEAR  CELL  ADENOFIBROMA 
OF  BORDERLINE 
MALIGNANCY, 
MICROINVASIVE 
Small  clusters  of  tumor  cells  have 
irregularly  invaded  the  stromal  com- 
ponent. 
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Figure  6-6 

CLEAR  CELL  ADENOCARCINOMA 
The  tumor  has  a papillary  pattern. 

cases  are  the  predominant  cell  type  of  the  tumor. 
These  cells  may  line  glands  hut  more  often  grow 
in  nests  and  masses  (figs.  6-11 ).  Signet- ring  cells, 
although  commonly  present,  are  usually  encoun- 
tered in  small  foci,  but  occasionally  these  cells 
form  a prominent  component  of  the  tumor,  and 
rarely,  are  the  only  cell  type.  In  poorly  differen- 
tiated areas  of  clear  cell  carcinoma,  the  cells  lose 
their  distinctive  features,  appearing  as  undiffer- 
entiated epithelial  cells  (fig.  6-14). 

Two  architectural  features  sometimes  helpful 
in  the  recognition  of  clear  cell  carcinomas  are 
multiple,  complex  papillae  and  densely  hyaline 
accumulations  of  basement  membrane  material 
expanding  the  cores  of  the  papillae  (fig.  6-15). 
Benign  and  borderline  adenofibromatous  com- 
ponents are  often  present  in  clear  cell  carcino- 
mas; indeed,  tumors  that  appear  to  be  clear  cell 
adenofibromas  on  preliminary  examination 
must  be  sampled  carefully  to  exclude  areas  of 
carcinoma  (fig.  6-16).  A rare  clear  cell  carcinoma 
contains  an  extensive  infiltrate  of  round  cells,  a 


Figure  6-7 

CLEAR  CELL  ADENOCARCINOMA 
Hobnail  and  flat  cells  are  evident.  (Fig.  10  from  Scully 
RE,  Barlow  JF.  “Mesonephroma”  of  ovary.  Tumor  of 
mullerian  nature  related  to  the  endometrioid  carcinoma. 
Cancer  1967;20:1405-17.) 

large  number  of  which  are  plasma  cells;  lympho- 
cytes and  polymorphonuclear  leukocytes  may 
also  be  present  in  the  infiltrate  (fig.  6-17).  We 
have  seen  two  cases  of  clear  cell  carcinoma  ad- 
mixed with  rhabdomyosarcoma. 

Special  staining  reveals  abundant  glycogen 
within  the  clear  cells,  which  may  also  contain 
lipid.  Mucin  is  typically  located  in  the  lumens 
and  in  the  apex  of  the  cytoplasm  of  the  lining 
cells  but  is  abundant  within  the  cytoplasm  of  the 
signet-ring  cells.  Ultrastructural  examination  of 
clear  cell  carcinomas  reveals  short,  irregular, 
blunt  microvilli  on  the  surfaces  of  the  luminal 
cells,  and  glycogen  and  stacks  of  rough  endoplas- 
mic reticulin  within  the  cytoplasm  (24). 

Differential  Diagnosis.  The  distinctions  be- 
tween clear  cell  carcinoma  and  serous  carcinoma 
and  the  secretory  variant  of  endometrioid  carci- 
noma are  discussed  on  pages  73  and  123.  Clear  cell 
carcinomas  are  often  confused  with  primitive 
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Figure  6-8 

CLEAR  CELL  ADENOCARCINOMA 
Left:  The  tumor  has  a cystic  pattern,  with  flat  cells  lining  almost  all  the  cysts. 

Right:  A cyst  in  the  tumor  is  lined  by  moderately  atypical  hobnail  cells.  The  tumor  recurred  with  a higher  grade  4 years 
postoperatively. 


Eigure  6-9 

CLEAR  CELL  CARCINOMA 
The  tumor  has  a solid  pattern.  The  cells 
are  polyhedral  and  have  eccentric,  hyper- 
chromatic  nuclei  without  conspicuous 
nucleoli. 
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Figure  6-10 
CLEAR  CELL 
ADENOCARCINOMA 
The  papillae  are  lined  by 
hobnail  cells  and  have 
hyalinized  cores.  (Fig.  42  from 
Serov  SF,  Scully  RE,  Sobin  LH. 
Histological  typing  of  ovarian 
tumours.  International  Histo- 
logical Classification  of  Tu- 
mours No.  9.  Geneva:  World 
Health  Organization,  1973.) 
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Figure  6-11 

CLEAR  CELL  CARCINOMA,  OXYPHILIC  TYPE 

Left:  The  tumor  cells  contain  abundant  eosinophilic  cytoplasm  and  are  arranged  in  small,  closely  packed  groups. 
Right:  The  tumor  cells  have  abundant  cytoplasm  and  form  solid  aggregates. 
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Figure  6-12 

CLEAR  CELL  ADENOCARCINOMA 
Most  of  the  tumor  cells  contain  inspis- 
sated secretion  that  was  eosinophilic  and 
mucicarmine  positive,  creating  a targetoid 
appearance. 


Figure  6-13 

CLEAR  CELL  ADENOCARCINOMA 
The  tumor  cells  are  vacuolated  and  some  contain  inspis- 
sated secretion,  which  was  stained  by  mucicarmine. 


Figure  6-14 

CLEAR  CELL  CARCINOMA, 

POORLY  DIFFERENTIATED 
The  clear  cell  features  of  the  cytoplasm  are  absent. 
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Figure  6-15 

CLEAR  CELL  ADENOCARCINOMA 
A complex  glomeruloid  papilla  is  lined  by  clear  cells  and 
has  an  extensively  hyalinized  core. 


Figure  6-16 

CLEAR  CELL  ADENOCARCINOMA 
WITH  ADENOFIBROMA  COMPONENT 


germ  cell  tumors,  particularly  dysgerminomas 
and  yolk  sac  tumors.  The  difference  in  age  inci- 
dence of  patients  with  clear  cell  carcinoma  and 
primitive  germ  cell  tumors  is  a helpful  clinical  clue 
to  the  diagnosis.  The  pure,  diffuse  clear  cell  carci- 
noma may  be  confused  with  a dysgerminoma.  The 
clear  cells  in  the  former,  however,  are  typically 
polyhedral  and  have  eccentric,  hyperchromatic 
nuclei,  usually  without  prominent  nucleoli  (see 
fig.  6-9).  Dysgerminoma  cells  are  characteristi- 
cally rounded  and  flattened  along  their  periphery, 
have  nuclei  that  are  more  central,  and  contain  one 
to  four  prominent  discrete  nucleoli.  Lympho- 
cytes are  almost  always  sprinkled  throughout  a 
dysgerminoma  whereas  in  the  clear  cell  carcinoma 
with  round  cell  infiltration  plasma  cells  are  a 
prominent  component.  Immunohistochemically, 
placental-like  alkaline  phosphatase  can  be  demon- 
strated in  both  dysgeiTninomas  and  clear  cell  car- 
cinomas, but  much  less  often  in  the  latter;  in 


contrast,  keratin  is  almost  always  stainable  in 
clear  cell  carcinoma,  but  only  occasionally  in 
dysgerminoma.  Epithelial  membrane  antigen  is 
one  of  the  best  differential  immunohistochemi- 
cal  markers,  being  positive  in  clear  cell  carcino- 
mas and  negative  in  dysgerminomas  (26,27). 

Yolk  sac  tumors  typically  have  a reticular 
pattern,  which  is  an  unusual  feature  in  clear  cell 
carcinomas.  When  papillae  are  present  in  yolk 
sac  tumors  they  are  almost  always  single  and 
contain  a central  blood  vessel  (Schiller-Duval 
bodies)  in  contrast  to  the  multiple  complex  pa- 
pillae of  clear  cell  carcinomas,  which  commonly 
have  hyalinized  cores  (fig.  6-15).  Hyaline  bodies 
are  a typical  feature  of  yolk  sac  tumors  but  have 
been  described  in  25  percent  of  clear  cell  carci- 
nomas as  well  ( fig.  6- 18 ) ( 12 ) and  are  not  helpful 
in  the  differential  diagnosis.  Immunohistochem- 
ical  stains  for  alpha-fetoprotein  and  Leu-Ml 
may  aid  in  the  differential  diagnosis  of  these  two 
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Figure  6-17 

CLEAR  CELL  CARCINOMA  WITH  EXTENSIVE  ROUND  CELL  INFILTRATION 
Left:  The  polyhedral  shape  of  the  cells  and  their  eccentric  nuclei  help  to  distinguish  this  tumor  from  a dysgerminoma.  ( Fig. 
47  from  Young  RH,  Clement  PB,  Scully  RE.  Pathology  of  the  ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical  pathology,  Vol  2, 
1st  ed.  New  York:  Raven  Press,  1989:1682.) 

Right:  Many  of  the  round  cells  are  plasma  cells  (top  right). 


Figure  6-18 
CLEAR  CELL 
CARCINOMA 
Numerous  intracytoplas- 
mic  hyaline  bodies  are  visible. 


Tumors  of  the  Ovaiy,  Maldeveloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


tumors  (31).  Alpha-fetoprotein  is  demonstrable 
in  almost  all  yolk  sac  tumors  but  was  found  in 
only  1 of  9 ovarian  clear  cell  carcinomas  (and 
only  3 of  17  clear  cell  carcinomas  of  the  female 
genital  tract);  Leu-Ml,  in  contrast,  was  stainable 
in  89  percent  of  ovarian  clear  cell  carcinomas  and 
only  28  percent  (2  of  7)  of  yolk  sac  tumors. 

Rarely,  the  follicles  of  the  juvenile  granulosa  cell 
tumor  are  lined  by  cells  with  a hobnail  shape.  The 
typically  young  age  of  the  patient,  the  usually 
associated  estrogenic  manifestations,  and  the 
presence  of  other  more  typical  patterns  of  the 
tumor  enable  one  to  distinguish  it  from  a clear  cell 
carcinoma.  Occasionally,  cysts  within  an  ovarian 
tumor  of  probable  wolffian  origin  are  lined  by 
hobnail  cells,  but  other  more  characteristic  pat- 
terns of  that  tumor  are  almost  always  present  as 
well.  When  signet-ring-type  cells  are  abundant,  the 
question  of  a Krukenberg  tumor  may  arise.  The 
latter  tumor  is  commonly  discovered  in  a patient 
known  to  have  a primary  mucinous  tumor  else- 
where, and  is  bilateral  in  80  percent  of  the  cases 
(22).  Microscopic  examination  typically  reveals  a 
uniform  distribution  of  signet  cells  and  small 
mucinous  glands  in  a cellular  fibromatous  stroma, 
features  that  are  lacking  in  clear  cell  carcinoma. 

Differentiation  of  primary  clear  cell  carci- 
noma from  metastatic  renal  cell  carcinoma  is 
discussed  on  page  353.  Distinction  from  meta- 
static clear  cell  carcinomas  that  are  primary  in 
extrarenal  sites,  including  the  colon  (page  344), 
is  based  on  the  usual  criteria  for  differentiating 
primary  and  metastatic  ovarian  cancers  (page 
335)  as  well  as  the  many  distinctive  features  of 
primary  clear  cell  carcinoma. 

Oxyphilic  clear  cell  carcinoma  (30)  is  usually 
identified  by  the  additional  presence  of  other 
patterns  of  clear  cell  carcinoma.  When  the  tumor 
occurs  in  pure  form  it  may  be  impossible  to 
distinguish  by  examination  of  routinely  stained 
slides  from  hepatoid  carcinoma,  an  oxyphilic  car- 
cinoma that  resembles  hepatocellular  carcinoma 
and  is  immunoreactive  for  alpha-fetoprotein. 
Among  the  wide  variety  of  other  oxyphilic  tu- 
mors of  the  ovary,  both  primary  and  metastatic, 
those  that  we  have  encountered  in  our  practice 
and  in  the  literature  are  listed  in  Table  6-1;  other 
unlisted  types  may  exist,  especially  in  the  meta- 
static category.  The  distinctive  features  of  all  the 
tumors  listed  in  the  table  are  described  in  the 
discussions  of  them  elsewhere  in  the  text. 


Table  6-1 

TUMORS  THAT  MAY  APPEAR  IN 
OVARY  AS  OXYPHILIC  TUMORS 

Primary  Carcinomas 

Clear  cell 
Hepatoid 
Endometrioid 

Anaplastic  (with  mucinous  tumor) 

Small  cell,  hypercalcemic  type,  large  cell  variant 

Metastatic  Tumors 

Melanoma 

Hepatocellular  carcinoma 
Carcinoma  of  breast 
Large  cell  carcinoma  of  lung 
Carcinoid  tumor 
Others 

Germ  Cell  Tumors 

Hepatoid  yolk  sac  tumor 
Oxyphilic  struma  ovarii 

Oxyphilic  pituitary-type  tumor  in  dermoid  cyst 

Malignant  melanoma 

Apocrine  carcinoma  in  dermoid  cyst 

Sex  Cord-Stromal  Tumors 

Luteinized  granulosg  cell  tumor,  juvenile  and  adult^ 
Luteinized  thecoma' 

Oxyphihc  Sertoh  ceU  tumor' 

Steroid  CeU  Tumors  and  Pregnancy  Luteoma*^ 

Paraganglioma 

Malignant  Mesothelioma 

Soft  Tissue  Tumors 

Epithelioid  smooth  muscle  tumor 
Others 


* A tumor-like  lesion. 

' a-inhihin  positive  immimohistochemically. 

Spread  and  Metastasis.  Forty-three  per- 
cent of  clear  cell  carcinomas  are  stage  I;  19 
percent,  stage  II;  29  percent,  stage  III;  and  9 
percent,  stage  IV  ( 18). 

Treatment  and  Prognosis.  The  treatment 
of  clear  cell  tumors  is  similar  to  that  of  surface 
epithelial-stromal  tumors  in  general  (page  39). 
Clear  cell  borderline  tumors,  including  those 
with  microinvasion  of  the  stroma,  almost  always 
have  a benign  course.  In  one  case  (3),  however,  a 
tumor  in  the  latter  category  that  was  in- 
completely resected  continued  to  grow  in  the 
pelvis  and  was  fatal.  The  5-year  survival  rate  for 
patients  with  stage  I carcinomas  is  69  percent; 
for  stage  II,  55  percent;  for  stage  III,  14  percent; 
and  for  stage  IV,  4 percent.  These  survival  rates 
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are  poorer  than  those  for  epithelial  cancers  of 
other  cell  types,  and  are  closer  to  those  of  undif- 
ferentiated carcinoma.  There  is  no  consensus  in 


the  literature  about  the  value  of  pattern,  cell 
type,  mitotic  index,  or  grade  as  a prognostic 
indicator  (5,7,10,13,15,16). 
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TRANSITIONAL  AND  SQUAMOUS  CELL  TUMORS 


TRANSITIONAL  CELL  TUMORS 

Definition.  Transitional  cell  tumors  have  an 
epithelial  component  made  up  predominantly  of 
cells  resembling  urothelial  cells.  In  benign  Bren- 
ner tumors  nests  of  transitional  cells  are  distrib- 
uted within  a generally  predominant  fibroma- 
tous  component.  Borderline  and  malignant 
Brenner  tumors  have  a background  of  benign 
Brenner  neoplasia,  which  is  lacking  in  the  tumor 
designated  transitional  cell  carcinoma. 

General  Features.  Transitional  cell  tumors, 
most  of  which  are  benign,  account  for  1 to  2 
percent  of  all  ovarian  tumors;  the  benign  forms 
account  for  4 to  5 percent  of  benign  tumors  in  the 
surface  epithelial-stromal  category  (11,12,15, 
24,25).  Approximately  95  percent  of  Brenner  tu- 
mors are  diagnosed  in  women  between  the  ages 
of  30  and  70  years,  with  most  presenting  in 
women  between  40  and  60  years  of  age  (6,7,22, 
27,29).  In  two  series  (9,14),  the  latter  of  which 
was  composed  of  consultation  cases,  borderline 
and  malignant  Brenner  tumors  accounted  for  3 
and  5 percent,  and  5 and  5 percent,  respectively, 
of  all  Brenner  tumors.  Over  half  of  the  borderline 
tumors  and  over  two  thirds  of  the  malignant 
tumors  were  diagnosed  in  women  between  the 
ages  of  50  and  70  years  (9,14,17,18).  Three  quar- 
ters of  transitional  cell  carcinomas  occur  in 
women  between  50  and  70  years  of  age  (3). 
According  to  Silva  et  al.  (21)  pure  transitional 
cell  carcinomas  account  for  1 percent  of  carcino- 
mas in  the  surface  epithelial-stromal  category; 
in  another  5 percent  of  the  cases  transitional  cell 
carcinoma  is  the  predominant  element;  and  in 
still  another  3 percent,  it  is  a minor  component 
of  a mixed  tumor. 

Most  transitional  cell  tumors  are  considered 
to  be  of  surface  epithelial  and  stromal  origin  in 
view  of:  1)  the  common  presence  of  mucinous 
epithelium  in  Brenner  tumors  and  the  frequent 
association  of  these  tumors  with  mucinous  cystic 
tumors;  2)  the  occasional  content  of  serous  cili- 
ated epithelium  in  Brenner  tumors  and  their 
rare  association  with  serous  cystadenomas;  3) 
the  occasional  finding  of  a communication  be- 
tween Brenner  tumor  epithelial  nests  and  sur- 


face epithelium  that  has  undergone  transitional 
cell  metaplasia  or  of  an  association  of  the  tumor 
with  transitional  cell  nests  in  the  superficial 
ovarian  cortex  (2,27);  and  4)  the  close  histologic, 
immunohistochemical,  and  ultrastructural  re- 
semblance between  the  epithelial  nests  of  Bren- 
ner tumors  and  Walthard  nests,  which  arise 
from  mesothelium  (16,20). 

The  occasional  association  of  Brenner  tumors 
with  a dermoid  cyst  and  their  rare  association 
with  struma  ovarii  or  carcinoid  tumor  (6a,27),  on 
the  other  hand,  suggest  the  possibility  of  a germ 
cell  origin  in  some  cases.  Finally,  the  rare  occur- 
rence of  a microscopic  Brenner  tumor  in  the  ovar- 
ian hilus  in  relation  to  the  rete  ovarii  supports  an 
origin  from  rete  epithelium,  which  may  be  of  coe- 
lomic-epithelial  or  mesonephric  origin  (7,23,27). 

Brenner  tumors  are  occasionally  associated 
with  endocrine  manifestations  of  estrogenic  or 
less  often  androgenic  type,  apparently  as  a result 
of  steroid  hormone  secretion  by  the  stromal  com- 
ponent of  the  tumor  (see  chapter  19). 

Gross  Findings.  Benign  Brenner  tumors  are 
typically  small  (fig.  7-1)  and  have  no  clinical 
manifestations;  slightly  over  half  are  less  than  2 
cm  in  diameter  and  approximately  one  third  are 
detectable  only  on  microscopic  examination 
(6,7,22,27 ).  Ten  percent  of  the  tumors  are  over  10 
cm,  and  rare  examples  are  20  cm  or  greater  in 
diameter  (7,22).  Seven  to  8 percent  of  Brenner 
tumors  are  bilateral  (6,7,22,27,29).  Gross  exam- 
ination reveals  a sharply  circumscribed,  firm, 
nodular  tumor  that  may  have  a smooth  or 
slightly  bosselated  external  surface.  The  sec- 
tioned surfaces  are  usually  white  but  may  be 
pale  yellow  (fig.  7-2);  small  cysts  are  often  visible 
to  the  naked  eye  or  with  the  use  of  a hand  lens. 
The  tumor  tissue  may  have  a gritty  consistency 
caused  by  flecks  of  calcific  material,  and  rarely, 
is  extensively  calcified.  Large  cysts  lined  by  tran- 
sitional epithelium  are  occasionally  present  and 
may  predominate  (fig.  7-3).  In  about  one  quarter 
of  the  cases  another  type  of  tumor  is  present  in 
the  same  ovary,  usually  in  contact  with  the  Bren- 
ner tumor,  and  contributes  to  its  gross  appear- 
ance (6,7,22,27).  Two  thirds  of  the  associated 
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Figure  7-2 

BRENNER  TUMOR 

The  sectioned  surfaces  are  lobulated  and  have  a fibroma- 
like  appearance. 


gritty  areas  caused  by  calcification,  which  are 
evident  in  half  the  cases  of  malignant  Brenner 
tumor  (3).  Transitional  cell  carcinomas  are  bilat- 
eral in  approximately  15  percent  of  the  cases  (3). 

Microscopic  Findings.  Benign  Brenner 
Tumor.  The  typical  benign  Brenner  tumor  (figs. 
7-7-7-11)  is  characterized  by  the  presence  of 
round  or  oval  nests  and,  occasionally,  trabeculae 
composed  of  transitional  cells.  These  cells  contain 
pale  c}doplasm  and  oval  nuclei;  the  nuclei  often 
have  conspicuous  grooves,  giving  them  a coffee- 
bean  shape  (fig.  7-8).  The  nests  may  be  solid  or 
have  a central  cavity  filled  with  dense  eosinophilic 
material  (fig.  7-9);  the  cavity  may  be  lined  by 
mucinous  (fig.  7-10),  ciliated-serous  (fig.  7-11),  or 
indifferent  glandular  epithelium.  When  mucinous 
or  ciliated-serous  cells  are  present,  the  term  “meta- 
plastic Brenner  tumor”  has  been  used  by  some 
investigators  (18).  Pure  mucinous  glands  and 
cysts  may  also  be  present  in  Brenner  tumors. 
Criteria  for  the  diagnosis  of  a mixed  Brenner  and 
mucinous  tumor  are  presented  on  page  165.  The 
Brenner  epithelial  nests  are  scattered  throughout 


Figure  7-1 

BRENNER  TUMOR 

The  tumor  is  sharply  demarcated;  its  sectioned  surface 
has  a thecoma-like  yellow  hue.  (Fig.  53  from  Young  RH, 
Clement  PB,  Scully  RE.  Pathology  of  the  ovary.  In:  Stern- 
berg SS,  ed.  Diagnostic  surgical  pathology,  Vol  2, 1st  ed.  New 
York:  Raven  Press,  1989:1685.) 


tumors  are  mucinous  cystic  tumors,  which  are 
almost  always  benign;  tbe  remainder  are  mostly 
serous  cystadenomas  and  dermoid  cysts. 

Brenner  tumors  of  borderline  malignancy  typ- 
ically have  both  solid  and  cystic  components,  with 
the  former  similar  to  those  of  the  benign  Brenner 
tumor  and  the  latter  usually  containing  papillary 
or  polypoid  masses  (fig.  7-4).  Almost  all  border- 
line Brenner  tumors  are  unilateral  (9,14,18,28). 

Malignant  Brenner  tumors  typically  have  both 
solid  and  cystic  components,  with  the  cysts  con- 
taining papillary  or  polypoid  masses  or  solid  nod- 
ules in  their  walls  (figs.  7-5,  7-6).  Twelve  percent 
of  malignant  Brenner  tumors  are  bilateral  (4). 
Transitional  cell  carcinomas  grossly  resemble 
other  carcinomas  of  epithelial-stromal  type,  but 
differ  from  malignant  Brenner  tumors  by  lacking 


154 


Transitional  and  Squamous  Cell  Tumors 


Figure  7-3 

BRENNER  TUMOR 

Sectioning  has  revealed  a solid  fibroma-like  component  as 
well  as  two  cysts,  which  were  lined  by  transitional  epithelium. 


a stromal  component  that  resembles  an  ovarian 
fibroma  (fig.  7-7)  but  rarely,  has  features  more 
typical  of  thecoma,  with  plump  cells  that  may 
contain  abundant  lipid-rich  cytoplasm  or  with 
nests  of  lutein  cells.  Spicules  of  calcification  are 
present  in  the  stroma  in  approximately  one  third 
of  the  cases,  typically  in  the  form  of  slender 
plaques  adjacent  to  the  epithelial  nests.  Rarely, 
squamous  differentiation  is  present  centrally 
within  the  Brenner  nests. 

The  ultrastructural  features  of  Brenner  tumors 
resemble  those  of  transitional  cell  tumors  of  the 
urinary  tract.  Immimohistochemically  however, 
the  urothelial  tumors  are  almost  always  positive 
for  cytokeratin-20,  and  the  ovarian  tumors,  almost 
always  negative  ( 22a).  Neuroendocrine  granules  are 
stainable  in  one  third  of  Brenner  tumors  (1).  These 
granules  are  frequently  positive  immunohisto- 
chemically  for  serotonin,  but  unhke  the  argyrophil 
granules  in  other  ovarian  epithelial  tumors,  are 
rarely  positive  for  peptide  hormones  (1). 


Figure  7-4 

BRENNER  TUMOR  OF  BORDERLINE  MALIGNANCY 
A polypoid  mass  protrudes  into  the  lumen  of  the  opened  cyst. 
(Fig.  54  from  Young  RH,  Clement  PB,  Scully  RE.  Pathology  of 
the  ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical  pathology, 
Vol  2,  1st  ed.  New  York:  Raven  Press,  1989:1685.) 


Figure  7-5 

MALIGNANT  BRENNER  TUMOR 
The  sectioned  surface  contains  soft  tan  areas  with  small 
cysts  as  well  as  firm  white  areas.  (Fig.  6 from  Halligrimsson 
J,  Scully  RE.  Borderline  and  malignant  Brenner  tumours  of 
the  ovary.  A report  of  15  cases.  Acta  Pathol  Microbiol  Scand 
[A]  Suppl  1972;233:56-66.) 
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Figure  7-6 
MALIGNANT 
BRENNER  TUMOR 
The  marker  points  to  one  of  many 
solid  nodules  visible  in  the  wall  of  the 
opened  cyst.  The  nodules  were  composed 
of  invasive  transitional  cell  carcinoma 
(see  figure  7-15).  (Fig.  7 from  Hallgrims- 
son  J,  Scully  RE.  Borderline  malignant 
Brenner  tumours  of  the  ovary.  A report 
of  15  cases.  Acta  Pathol  Microbiol  Scand 
[A]  Suppl  1972;233:56-66.) 


Figure  7-7 

BRENNER  TUMOR 
Irregularly  rounded  solid 
nests  of  transitional  cells  are 
separated  by  a predominant  fi- 
bromatous  stromal  component. 


Borderline  Brenner  Tumor.  The  criteria  for  the 
diagnosis  of  borderline  and  frankly  malignant 
Brenner  tumors  and  the  designations  used  for 
these  neoplasms  are  controversial.  The  criteria 
used  by  various  authorities  are  listed  in  Table  7-1. 
We  favor  the  World  Health  Organization  (WHO) 
approach,  which  requires  obvious  invasion  for  the 
diagnosis  of  malignancy  (page  52),  but  we  also 
specify  whether  the  noninvasive  cells  of  the  bor- 
derline Brenner  tumor  are  only  atypical  (equiva- 
lent to  grade  1 transitional  cell  carcinoma  of  the 
urinary  tract)  (figs.  7-12,  7-13)  or  carcinomatous 


(equivalent  to  grade  2 or  3),  and  if  the  latter,  we 
designate  the  grade  (fig.  7-14). 

Malignant  Brenner  Tumor.  Obviously  inva- 
sive components  of  malignant  Brenner  tumors 
are  made  up  exclusively  or  predominantly  of 
malignant-appearing  transitional  cells  or  squa- 
mous cells  and  may  contain  mucinous  cells  as 
well  (figs.  7-15-7-17).  The  invasive  elements  are 
typically  grade  2 or  higher  but  occasionally  take 
the  form  of  crowded,  irregularly  shaped  islands  of 
transitional  cells  of  grade  1 malignancy  (17).  The 
rare  mucinous  adenocarcinoma  associated  with  a 
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Figure  7-8 

BRENNER  TUMOR 

Many  of  the  nuclei  in  the  solid  epithelial  nest  are  grooved, 
resembling  coffee  beans. 


Eigure  7-9 

BRENNER  TUMOR 

Tire  epithelial  nest  has  several  lumens,  one  of  which  con- 
tains hyaline  material  that  was  eosinophilic.  (Fig.  47  from 
Serov  SF,  Scully  RE,  Sobin  LH.  Histological  typing  of  ovarian 
tumours.  International  Histological  Classification  of  Tumours 
No.  9.  Geneva:  World  Health  Organization,  1973.) 


Figure  7-10 
BRENNER  TUMOR 
The  epithelial  nest  contains 
a cavity  that  is  lined  predomi- 
nantly by  mucinous  epithelium. 
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Figure  7-11 
BRENNER  TUMOR 

The  epithelial  nest  contains  a lumen  lined  by  ciliated 
epithelium. 


Eigure  7-12 

BRENNER  TUMOR  OF  BORDERLINE  MALIGNANCY 
Papillae  lined  by  transitional  cells  protrude  into  the  lumen. 
(Eig.  49  from  Serov  SF,  Scully  RE,  Sobtn  LH.  Histological  typing 
of  ovarian  tumours.  International  Histological  Classification  of 
Tumours  No.  9.  Geneva:  World  Health  Organization,  1973.) 


Table  7-1 

CRITERIA  FOR  SUBCLASSIFICATION  OF  BRENNER  TUMORS 
ACCORDING  TO  LITERATURE 


Microscopic 

Features 

WHO 

Fascicle 

Authors 

Colgan  & Norris  (5) 
Roth  et  al. 
(17,18) 

Treheck  et  al.  (26)* 

Benign  epithelium 

Benign 

Benign 

Benign 

Benign 

No  stromal  invasion 
Atypical  epithelium 
Grade  1 

Borderline 

Borderline 

Proliferative 

Proliferative 

Grade  2 

Borderline 

Borderline ' 

Proliferative 

Proliferative 

Grade  3 

Borderline 

Borderline ' 

Borderline 

Malignant 

Stromal  invasion 

Malignant 

Malignant 

Malignant 

Malignant 

*These  authors  suggest  separation  of  proliferative  and  “noninvasive”  malignant  Brenner  tumors  on  the  basis  of  dip- 
loid and  aneuploid  findings,  respectively,  on  flow  cytometry,  although  a subsequent  case  of  invasive  malignant  Bren- 
ngr  tumor  was  shown  to  be  diploid  (13). 

With  intraepithelial  carcinoma. 
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Figure  7-13 
BRENNER  TUMOR 
OF  BORDERLINE 
MALIGNANCY 
The  lining  of  the  papilla  is 
composed  of  well-differenti- 
ated transitional  cells  with  mi- 
totic figures  in  the  basal  por- 
tion of  the  epithelium. 


Figure  7-14 

BRENNER  TUMOR  OF  BORDERLINE  MALIGNANCY 
WITH  INTRAEPITHELIAL  CARCINOMA 
The  lining  of  the  cyst  is  high-grade  transitional  ceU  carci- 
noma. (Fig.  5 from  HaUgrimsson  J,  Scully  RE.  Borderline  and 
malignant  Brenner  tumours  of  the  ovary.  A report  of  15  cases. 
Acta  Pathol  Microbiol  Scand  [A]  Suppl  1972;233:56-66.) 


Figure  7-15 

MALIGNANT  BRENNER  TUMOR 
The  cyst  is  lined  by  malignant  transitional  cells,  which 
irregularly  invade  the  wall  of  the  cyst.  (Same  tumor  as 
illustrated  in  figure  7-6. ) (Fig.  8 from  HaUgrimsson  J,  Scully 
RE.  Borderline  and  malignant  Brenner  tumours  of  the 
ovary.  A report  of  15  cases.  Acta  Pathol  Microbiol  Scand  [A] 
Suppl  1972;233:56-66.) 


159 


Tumors  of  the  Ovary,  Maldeveloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Figure  7-16 

MALIGNANT  BRENNER  TUMOR 
A large  irregular  nest  of  malignant  transitional  cells  with 
jagged  margins  lies  above  two  benign  Brenner  nests  with 
central  cavities. 


Figure  7-17 

MALIGNANT  BRENNER  TUMOR 
Early  squamous  differentiation  in  the  form  of  an  abortive 
pearl  is  present  witbin  a nest  of  transitional  cells  with  high- 
grade  nuclei.  (Fig.  9 from  Hallgrimsson  J,  Scully  RE.  Borderline 
and  mahgnant  Brenner  tumours  of  the  ovary.  A report  of  15 
cases.  Acta  Pathol  Microbiol  Scand  [A]  Suppl  1972;233:56-66.) 


benign  Brenner  tumor  should  be  designated  as 
such  rather  than  as  a malignant  Brenner  tumor. 

T'ansitional  Cell  Carcinoma.  Transitional  cell 
carcinoma,  not  otherwise  specified,  which  by  def- 
inition, lacks  benign  and  borderline  Brenner  ele- 
ments, is  characterized  by  an  intracystic  papil- 
lary pattern,  designated  “papillary  type”  by  Roth 
et  al.  (19,19a);  an  arrangement  of  nests  of  epithe- 
lial cells  separated  by  fibrous  stroma,  designated 
“malignant  Brenner-like  type”  by  those  authors; 
or  both  patterns  (fig.  7-18).  The  cells  have  the 
characteristics  of  mahgnant  transitional  cells, 
which  in  most  cases  are  grade  2 or  3 (8,21).  In  over 
half  the  cases,  in  addition  to  transitional  cells, 
small  pools  of  mucin,  which  may  be  surrounded  by 
glandular  epithelium,  are  present  (fig.  7-19).  In 
most  of  the  cases  the  tumor  is  impure,  being  ad- 
mixed with  other  types  of  surface  epithelial  carci- 
noma, most  commonly  of  serous  type  (8,21). 

Differential  Diagnosis.  The  benign  Bren- 
ner tumor  is  rarely  confused  with  neoplasms  of 
other  types.  Its  distinction  from  endometrioid 
adenofibroma  with  squamous  differentiation  is 


discussed  on  page  123.  The  epithelial  elements 
of  Brenner  tumors  differ  in  their  appearance 
from  those  of  insular  granulosa  cell  tumors  and 
insular  carcinoid  tumors,  which  may  create  a 
problem  when  they  contain  an  abundant  fibro- 
matous  stroma  (page  293).  Brenner  tumors  of 
borderline  malignancy,  mahgnant  Brenner  tu- 
mors, and  transitional  cell  carcinomas  can  be 
mimicked  closely  by  very  rare  metastatic  transi- 
tional cell  carcinomas  of  urothelial  origin.  The 
often  difficult  distinction  between  these  tumors 
is  discussed  on  page  356.  Transitional  cell  carci- 
nomas are  distinguished  from  undifferentiated 
carcinomas  by  their  frequent  content  of  thick 
papillae  with  smooth  luminal  borders  in  contrast 
to  the  pseudopapihae  secondary  to  tumor  cell 
necrosis  that  may  be  present  in  undifferentiated 
carcinomas.  Also,  in  nonpapillary  areas  of  tran- 
sitional cell  carcinoma  a nesting  pattern  of  tumor 
cells  is  more  common  than  in  undifferentiated 
carcinomas  (8,21).  Mucin  pools  are  also  more 
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Figure  7-18 

TRANSITIONAL  CELL  CARCINOMA 
Top:  Transitional  cells  line  a cyst  and  extend  into  the  under- 
lying stroma  as  irregularly  rounded  nests  and  trabeculae. 
Bottom:  High-power  view  showing  moderately  differen- 
tiated transitional  cells. 


frequent  in  transitional  cell  than  in  undifferen- 
tiated carcinomas.  The  most  important  criterion, 
however,  is  the  presence  of  moderate  to  abun- 
dant cytoplasm,  and  in  well-differentiated  tu- 
mors, distinctive  nuclei  that  have  the  appear- 
ance of  urothelial  cell  nuclei.  Finally,  a rare 
granulosa  cell  tumor  of  either  the  juvenile  or 
adult  type  has  a papillary-cystic  pattern  similar 
to  that  of  a borderline  Brenner  tumor  or  a tran- 
sitional cell  carcinoma.  The  age  of  the  patient,  the 
usually  associated  endocrine  manifestations  of 
the  tumor,  and  the  presence  in  most  cases  of  other 
more  typical  patterns  of  granulosa  cell  tumor 
enable  one  to  make  the  correct  diagnosis. 


Figure  7-19 

TRANSITIONAL  CELL  CARCINOMA,  GRADE  3 
The  irregular  mass  of  transitional  cells  contains  many 
small  pools  filled  with  mucin. 


Spread  and  Metastasis.  No  Brenner  tumor 
in  the  borderline  category,  whether  designated 
atypical,  proliferative,  borderline,  or  malignant 
without  demonstrable  invasion  (i.e.  borderline 
with  intraepithelial  carcinoma)  has  as  yet  been 
documented  to  spread  beyond  the  ovary.  Never- 
theless, only  small  numbers  of  patients  with 
these  tumors  have  had  long-term  follow-up.  Ma- 
lignant Brenner  tumors  present  at  a stage  higher 
than  I in  approximately  20  percent  of  the  cases; 
in  contrast,  over  two  thirds  of  transitional  cell 
carcinomas  have  spread  to  the  abdomen  or  be- 
yond at  the  time  of  diagnosis  (3). 

Treatment  and  Prognosis.  In  view  of  the 
lack  of  evidence  of  spread  of  borderline  Brenner 
tumors  they  can  be  treated  by  conservative  sur- 
gery when  they  occur  in  young  women.  Malignant 
Brenner  tumors  are  managed  like  other  epithelial 
cancers;  they  have  an  excellent  prognosis  when 
confined  to  the  ovary  (3).  Patients  with  transi- 
tional cell  carcinomas  have  a poorer  prognosis 
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than  those  with  malignant  Brenner  tumors, 
stage  for  stage,  with  an  overall  5-year  survival  rate 
of  35  percent  (3).  Silva  et  al.  (21),  however,  have 
pointed  out  that  when  the  metastases  of  ovarian 
carcinoma  are  composed  solely  or  predominantly 
of  transitional  cell  carcinoma  the  patients  respond 
far  better  to  chemotherapy  and  have  a higher 
5-year  survival  rate  than  do  patients  with  other 
forms  of  epithelial  ovarian  cancer  considered  as  a 
group  (56  versus  7 percent)  (21).  Hollingsworth 
et  al.  (10),  in  contrast,  found  no  chemoresponse 
or  survival  advantage  for  patients  with  advanced 
stage  transitional  cell  carcinoma. 

SQUAMOUS  CELL  TUMORS 

Epidermoid  cysts  and  some  squamous  cell  car- 
cinomas are  included  in  the  epithelial-stromal 
category  even  though  an  origin  from  surface  epi- 
thelium has  not  been  established  conclusively  in 
all  the  cases. 


Epidermoid  Cyst 

Approximately  20  examples  of  epidermoid  cyst 
lined  by  keratinizing  squamous  epithelium  and 
lacking  skin  appendages  have  been  reported 
(32,42).  All  of  them  were  unilateral  and  were 
located  within  the  ovarian  medulla  except  for  a 
single  cyst  in  the  hilus.  They  ranged  in  diameter 
from  0.2  to  4.6  cm  and  were  filled  with  yellow- 
white  creamy  material.  Origins  from  surface  ep- 
ithelial inclusion  glands  and  the  rete  ovarii  have 
been  proposed.  One  group  of  authors  found  nests 
resembling  Walthard  nests  and  the  epithelial 
components  of  a Brenner  tumor  in  the  walls  of  all 
three  cysts  that  they  described  (fig.  7-20),  sug- 
gesting a relation  to  the  latter  tumor  (42).  An- 
other group  mentioned,  but  did  not  document,  the 
presence  of  hair  or  a cartilaginous  nodule  accom- 
panying two  cysts  associated  with  Walthard  nests, 
suggesting  a teratomatous  nature  of  epidermoid 
cysts  in  some  cases  (32). 

Squamous  Cell  Carcinoma 

Squamous  cell  carcinomas  of  the  ovary  arise 
most  commonly  from  the  lining  of  a dermoid  cyst 
(19  cases),  less  often  in  endometriosis  (12  cases) 
(31,33,34,36,37,41)  or  a Brenner  tumor  (38),  and 
in  one  cited  but  undocumented  case,  in  a mucin- 
ous cystadenoma  with  squamous  differentiation 
(30).  Only  the  last  three  forms  of  squamous  cell 
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Figure  7-20 
EPIDERMOID  CYST 

The  cyst  contains  keratinized  material.  A solid  nest  of 
transitional  cells  simulating  a Walthard  nest  lies  in  the  wall 
of  the  cyst  (left).  (Fig.  3 from  Young  RH,  Prat  J,  Scully  RE. 
Epidermoid  cyst  of  the  ovary.  A report  of  three  cases  with 
comments  on  histogenesis.  Am  J Clin  Pathol  1980;73:272-6.). 


carcinoma  can  be  classified  confidently  in  the 
surface  epithelial-stromal  category.  The  litera- 
ture also  contains  24  cases  of  pure  squamous  cell 
carcinoma  of  the  ovary  with  few  or  no  clues  to 
their  origin  (37).  In  10  of  these  cases  carcinoma 
in  situ  of  the  cervix  was  also  diagnosed,  either 
previously  or  synchronously  (33a),  raising  the 
question  of  metastasis  from  an  undiscovered 
focus  of  invasive  cervical  cancer  instead  of  an 
ovarian  origin  (fig.  7-21).  Five  of  the  10  ovarian 
squamous  cell  carcinomas  associated  with  carci- 
noma in  situ  of  the  cervix  were  purely  or  almost 
purely  cystic,  three  without  obvious  invasion, 
one  with  minimal  invasion,  and  one  with  deeper 
invasion  of  the  adjacent  ovarian  stroma;  in  the 
other  five  cases  solid  invasive  components  were 
present  as  well  as  cysts  lined  by  tumor.  In  two 
cases  the  additional  presence  of  benign  squamous 
epithelium  in  an  ovarian  cyst  lined  partly  by  ma- 
lignant epithelium  supported  the  diagnosis  of  a 
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Figure  7-21 

SQUAMOUS  CELL  CARCINOMA 
Islands  of  malignEuit  squamous  cells  are  centrally  necrotic. 


primary  ovarian  carcinoma  (35,39),  possibly 
arising  in  an  epidermoid  cyst.  In  another  case,  the 
patient  was  alive  and  free  of  tumor  5 years  after  the 
removal  of  the  uterus  and  adnexa  (40)  providing 
evidence  against  spread  of  tumor  from  the  cervix  to 
the  ovary. 

Primary  squamous  cell  carcinomas  of  the 
ovary  must  be  distinguished  from  endometrioid 
adenocarcinomas  with  extensive  squamous  dif- 
ferentiation and  from  secondary  squamous  cell 
tumors  originating  in  the  uterine  cervix  and 
possibly  other  sites.  The  finding  of  closely  asso- 
ciated benign  squamous  epithelium,  endometri- 
osis, or  a Brenner  tumor  provides  strong  evi- 
dence for  an  origin  in  the  ovary. 

Patients  with  squamous  cell  carcinoma  be- 
longing definitely  or  probably  in  the  surface  epi- 
thelial-stromal category  have  ranged  in  age  from 
27  to  90  years,  with  a mean  age  of  53  years  (37). 

Too  few  cases  have  been  reported  to  establish 
the  prognosis  associated  with  primary  squa- 
mous cell  carcinomas  that  originate  in  endome- 
triosis or  are  pure,  but  after  a follow-up  period  of 
at  least  1 year,  all  10  patients  with  a tumor  in 
the  former  group  died  of  their  disease  (33,34,36, 
37,41),  and  only  7 of  19  patients  in  the  latter 
category  were  alive  without  evidence  of  disease 
1 to  5 years  postoperatively  (37). 
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MIXED  EPITHELIAL  TUMORS  AND 
UNDIFFERENTIATED  CARCINOMA 


MIXED  EPITHELIAL  TUMORS 

Since  most  of  the  tumors  in  the  surface  epi- 
thelial-stromal category  have  a similar  origin,  it 
is  not  surprising  that  admixtures  of  the  various 
subtypes  often  occur.  To  avoid  diagnosis  of  an 
unwieldy  number  of  mixed  tumors,  the  World 
Health  Organization  (WHO)  limits  their  identi- 
fication to  those  neoplasms  in  which  different 
tumor  types  are  recognizable  on  gross  examina- 
tion, and  those  in  which  one  or  more  components 
other  than  the  predominant  component  account 
for  at  least  10  percent  of  the  tumor  on  micro- 
scopic examination.  Almost  all  combinations  of 
mixed  epithelial  neoplasia  have  been  encoun- 
tered. Among  those  that  have  received  particular 
emphasis  in  the  literature  are  Brenner  tumor 
with  a mucinous  cystic  component,  an  endocer- 
vical-like  mucinous  cystic  tumor  of  borderline 
malignancy  containing  other  epithelial  cell  types 
(fig.  8-1)  (12),  an  endometrioid  carcinoma  ad- 
mixed with  a clear  cell  carcinoma  (see  fig.  6-1) 
(4,7,13),  a transitional  cell  carcinoma  with  an- 
other type  of  carcinoma  ( 14),  and  an  endometrioid 
carcinoma  with  a serous  or  undifferentiated  com- 
ponent (fig.  8-2)  (16).  In  cases  of  Brenner  and 
mucinous  neoplasia,  specific  criteria  for  the  diag- 
nosis of  a mixed  epithelial  tumor  are  essential  for 
diagnostic  uniformity.  According  to  our  criteria, 
if  both  the  mucinous  and  Brenner  components 
(Brenner  tumor  and  pure  mucinous  tumor)  are 
detectable  on  gross  examination  or  if  the  minor 
component  (Brenner  tumor  or  pure  mucinous 
tumor)  accounts  for  at  least  10  percent  of  the 
neoplasm,  the  diagnosis  is  mixed  mucinous  and 
Brenner  tumor.  Mucinous  epithelium  within 
Brenner  epithelial  nests  is  not  sufficient  to  war- 
rant a diagnosis  of  a mixed  epithelial  tumor.  The 
presence  of  additional  cell  types  in  endoceiwical- 
like  mucinous  borderline  tumors  does  not  appear 
to  affect  the  prognosis  (12).  Since  endometrioid 
carcinomas  and  clear  cell  carcinomas  are  associ- 
ated with  a roughly  similar  prognosis  (2,7),  the 
combination  of  the  two  tumor  types  would  not  be 
expected  to  have  a significant  effect  on  survival. 


The  controversial  improvement  in  prognosis  as- 
sociated with  a predominance  of  transitional  cell 
carcinoma  in  mixed  epithelial-stromal  cancers 
has  been  discussed  on  page  162.  The  addition  of 
a serous  or  undifferentiated  carcinoma  compo- 
nent to  a stage  III  or  IV  endometrioid  carcinoma 
has  been  reported  to  reduce  the  5-  and  10-year 
survival  rates  from  63  to  8 percent  and  45  to  0 
percent,  respectively  (16).  The  International 
Federation  of  Gynecology  and  Obstetrics  (FIGO) 
annual  report  has  no  survival  figures  for  pa- 
tients with  mixed  epithelial  borderline  tumors 
and  carcinomas;  according  to  its  classification 


Figure  8-1 

CYSTIC  TUMOR  OF  BORDERLINE  MALICxNANCY 
OF  MIXED  EPITHELIAL  TYPES 
Part  of  the  cyst  is  lined  by  proliferating  endocervical-like 
mucinous  cells  forming  cellular  papillae  and  part  is  lined  by 
squamous  epithelium.  The  intracellular  mucin  is  not  clearly 
visible  at  this  magnification. 
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Figure  8-2 

MIXED  EPITHELIAL  TUMOR 
The  tumor  consists  of  serous  papillary  carcinoma  (above) 
and  endometrioid  adenocarcinoma  (below). 


criteria  these  tumors  are  designated  according 
to  the  predominant  cell  type  (11),  an  approach 
that  makes  it  impossible  to  ascertain  the  signif- 
icance of  an  additional  minor  component  of  an- 
other cell  type. 

UNDIFFERENTIATED  CARCINOMA 

Definition.  According  to  the  WHO,  an  undif- 
ferentiated carcinoma  is  one  that  shows  no  dif- 
ferentiation or  contains  only  rare,  minor  areas  of 
differentiation  (figs.  8-3,  8-4).  Silva  et  al.  (15), 
however,  defined  undifferentiated  carcinoma  as 
one  in  which  over  half  the  tumor  lacks  differen- 
tiation. If  the  WHO  criteria  are  used,  5 percent 
or  less  of  ovarian  cancers  of  epithelial  type  be- 
long in  the  undifferentiated  category. 

General  Features.  According  to  FIGO  (11) 
undifferentiated  carcinomas  account  for  14  per- 
cent of  epithelial  cancers  of  the  ovary.  Nineteen 
percent  of  stage  I A and  IB  tumors  are  bilateral. 


Figure  8-3 

UNDIFFERENTIATED  CARCINOMA 
The  tumor  cells  are  growing  in  masses  with  a central 
area  of  necrosis. 


Twelve  percent  of  undifferentiated  carcinomas 
are  confined  to  the  ovary;  11  percent  are  stage  II; 
51  percent,  stage  III;  and  26  percent,  stage  IV. 
The  respective  5-year  survival  rates  are  68  per- 
cent, 40  percent,  17  percent,  and  6.3  percent  (11). 

Pathologic  Features.  Undifferentiated  car- 
cinomas have  no  distinctive  gross  features  that 
distinguish  them  from  other  high-grade  ovarian 
carcinomas.  Microscopic  examination  reveals  a 
uniform  or  almost  uniform  population  of  cells 
with  high-grade  nuclear  features  and  typically 
scanty  cytoplasm.  The  tumor  may  have  a sarco- 
matoid appearance.  Rare  minor  foci  of  differen- 
tiation into  glands,  mucin-filled  cells,  and 
psammoma  bodies  may  be  present.  Such  differ- 
entiation is  nonspecific,  occurring  with  varying 
degrees  of  frequency  in  many  subtypes  in  the 
epithelial-stromal  cell  category  (9). 

Rare  rmdifferentiated  carcinomas  are  of  small 
cell  type.  Some  of  these  tumors  resemble  carcinomas 
of  the  lung  and  have  neuroendocrine  features  (5,6) 
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Figure  8-4 

UNDIFFERENTIATED  CARCINOMA 
The  tumor  cells  have  atypical  nuclei  with  mitotic  figures 
and  scanty  cytoplasm. 


(page  320).  More  often,  they  are  small  cell  carci- 
nomas of  the  h3T)ercalcemic  type,  a tumor  of 
unknown  lineage  (page  316). 

Rarely,  undifferentiated  carcinomas  exhibit 
focal  transformation  into  choriocarcinoma,  with 


the  typical  microscopic  features  of  that  tumor  and 
the  production  of  chorionic  gonadotropin  (10). 

Immunohistochemical  staining  of  undifferen- 
tiated carcinoma  is  positive  for  epithelial  mem- 
brane antigen  (EMA)  and  cytokeratins,  negative 
for  vimentin,  and  only  occasionally  positive  for 
CA125(8). 

Differential  Diagnosis.  Undifferentiated 
carcinomas  are  most  often  confused  with  transi- 
tional cell  carcinomas  (page  160)  and  diffuse  adult 
granulosa  cell  tumors.  The  nuclear  h}T>erchro- 
matism  and  frequent  pleomorphism,  the  atypical 
mitotic  activity,  and  the  rarity  of  associated  endo- 
crine manifestations  in  cases  of  undifferentiated 
carcinoma  contrast  with  the  typically  pale,  often 
grooved  nuclei,  the  absence  of  atypical  mitotic 
activity,  and  the  common  association  with  endo- 
crine manifestations  of  the  granulosa  cell  tumor. 
Also,  the  stages  of  the  two  tumors  and  their  clinical 
courses  differ  markedly.  In  difficult  cases,  staining 
of  undifferentiated  carcinomas  for  EMA  and  lack 
of  staining  for  vimentin  and  a-inhibin  in  contrast 
to  the  results  in  granulosa  cell  tumors  are  helpful 
in  the  differential  diagnosis  (1,3,8,15). 

Undifferentiated  carcinomas  must  also  be  dis- 
tinguished from  poorly  differentiated  sarcomas, 
carcinosarcomas  (page  128),  and  lymphomas  by 
the  usual  criteria  for  identifying  these  tumors. 
Undifferentiated  carcinomas  arising  elsewhere 
rarely  metastasize  to  the  ovary.  Diagnosis  of 
these  tumors  is  based  on  the  criteria  for  distin- 
guishing ovarian  primary  from  metastatic  tu- 
mors in  general  (page  335). 
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SEX  CORD-STROMAL  TUMORS 

This  category  of  neoplasms,  which  accounts 
for  approximately  8 percent  of  all  primary  ovar- 
ian tumors,  comprises  all  neoplasms  that  con- 
tain granulosa  cells,  theca  cells,  and  their  lutein- 
ized derivatives,  as  well  as  Sertoli  cells,  Leydig 
cells,  and  fibroblasts  of  stromal  origin,  singly  or 
in  various  combinations  and  in  varying  degrees 
of  differentiation  (1,2).  In  the  developing  testis 
the  sex  cords  are  clearly  distinguishable  by  the 
7th  week  of  embryonic  life  as  slender  columns  of 
primitive  Sertoli  cells,  but  similar  cords,  at  least 
in  the  sense  of  thin  columns,  are  not  encountered 
in  the  developing  ovary ; instead,  packets  of  small 
pregranulosa  cells  enveloping  germ  cells  become 
evident  later  in  embryonic  life.  For  that  reason, 
the  term  “sex  cords”  has  been  criticized  as  inac- 
curate to  describe  the  progenitors  of  granulosa 
cells.  Nevertheless,  the  long-established  usage  of 
this  designation  by  embryologists  and  the  lack  of 
a better  term  justify  its  retention.  The  term  “sex 
cord-stromal  tumors,”  which  has  been  adopted 
by  the  World  Health  Organization  (WHO),  has 
the  advantage  of  acknowledging  the  presence  in 
neoplasms  in  this  general  category  of  derivatives 
of  either  or  both  the  sex  cords  and  the  stroma. 
The  components  derived  from  the  sex  cords 
(granulosa  and  Sertoli  cells)  are  typically  ar- 
ranged in  epithelial  configurations,  whereas 
those  derived  from  the  stroma  have  the  appear- 
ance of  gonadal  stroma  or  its  specialized  deriva- 
tives: theca,  lutein,  and  Leydig  cells. 

Most  sex  cord-stromal  tumors  are  composed 
of  ovarian  cell  types  (granulosa-stromal  cell  tu- 
mors ) but  some  ( Sertoli-stromal  cell  tumors ) con- 
tain only  cells  of  testicular  type;  occasionally, 
cells  and  patterns  of  growth  characteristic  of 
both  gonads  coexist  (gynandroblastomas).  When 
the  neoplastic  cells  are  immature,  when  their 
appearance  is  intermediate  between  those  of 
testicular  and  ovarian  cell  types,  or  when  the 
architectural  patterns  of  the  tumor  are  not  spe- 
cific for  either  the  testis  or  the  ovary,  it  may  be 
impossible  to  determine  whether  the  tumor  be- 
longs in  the  granulosa-stromal  or  Sertoli-stro- 
mal cell  category;  in  such  cases  the  term  “sex 


cord-stromal  tumor,  unclassified”  is  used.  In  a 
25-year  period  at  one  large  institution  (1)  the 
distribution  of  the  various  sex  cord-stromal  tu- 
mors, excluding  consultation  material,  was  as 
follows:  tumors  in  the  thecoma-fibroma  group 
(87  percent),  granulosa  cell  tumors  (12  percent), 
Sertoli-Leydig  cell  tumors  (0.05  percent),  and 
unclassified  (0.05  percent).  The  granulosa  cell 
tumor  accounts  for  most  clinically  malignant 
tumors  in  the  sex  cord-stromal  category. 

GRANULOSA  CELL  TUMORS 

These  are  tumors  in  which  granulosa  cells 
account  for  at  least  10  percent  of  a granulosa- 
stromal  cell  tumor.  Two  main  histopathologic 
subtypes  exist:  adult  and  juvenile.  The  adult 
form  typically  has  microfollicles,  cells  with 
scanty  cytoplasm  and  pale  nuclei,  and  occurs 
mainly  in  middle-aged  and  older  women;  the 
juvenile  form  typically  has  large  follicles,  cells 
with  moderate  to  abundant  cytoplasm  and 
darker  nuclei,  and  occurs  mainly  in  children  and 
younger  women. 

Adult  Granulosa  Cell  Tumor 

General  Features.  Adult  granulosa  cell  tu- 
mors account  for  1 to  2 percent  of  all  ovarian 
tumors  and  95  percent  of  all  granulosa  cell  tumors 
(4,6,9,10,12,14,21,28,36,37,42).  They  occur  more 
often  in  menopausal  and  postmenopausal  than 
premenopausal  women,  with  a peak  age  incidence 
between  50  and  55  years,  but  they  may  be  seen  at 
any  age.  They  are  the  most  common  ovarian 
tumors  with  estrogenic  manifestations  but  the 
proportion  that  secrete  hormones  is  difficult  to 
establish  because  a specimen  of  endometrium  for 
evaluation  of  the  presence  or  absence  of  an  estro- 
genic effect  is  often  unavailable.  When  the  tumor 
is  functioning,  the  typical  endometrial  effect  is 
cystic  hyperplasia,  usually  exhibiting  some  de- 
gree of  precancerous  atypia  ( 17).  Carcinoma  of  the 
endometrium,  which  is  almost  always  well  differ- 
entiated, occurs  in  slightly  less  than  5 percent  of 
the  cases,  and  twice  as  often  in  postmenopausal  as 
in  premenopausal  patients  (17). 
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An  endocrine  presentation  of  an  adult  gran- 
ulosa cell  tumor  is  almost  always  related  to  hyper- 
estrinism  and  varies  according  to  the  age  of  the 
patient.  Postmenopausal  women  typically  have 
uterine  bleeding.  Women  in  the  reproductive  age 
group  usually  experience  irregular,  excessive 
uterine  bleeding  but  amenorrhea,  which  may  last 
for  months  to  years,  often  precedes  the  bleeding 
or  may  be  the  only  endocrine  manifestation, 
sometimes  being  mistaken  for  menopausal 
amenorrhea.  In  the  rare  cases  in  which  the  adult 
granulosa  cell  tumor  appears  before  puberty  the 
endocrine  presentation  is  isosexual  pseudo- 
precocity. Occasional  adult  granulosa  cell  tumors 
are  accompanied  by  an  endometrial  change  sug- 
gestive of  progesterone  production  by  the  tumor 
(a  decidual  reaction  of  the  stroma  or  secretory 
activity  of  the  glands).  In  some  cases  this  phe- 
nomenon is  associated  with  var}dng  degrees  of 
luteinization  of  the  granulosa  cells  (40).  Rarely, 
androgenic  changes,  usually  virilization  but  oc- 
casionally only  a recent  onset  of  hirsutism,  ac- 
company adult  granulosa  cell  tumors  (26,29).  A 
disproportionate  number  of  androgenic  granulosa 
cell  tumors  have  been  unilocular  or  multilocular 
thin-walled  cystic  tumors.  In  addition  to  endocrine 
manifestations  most  women  with  adult  granulosa 
cell  tumors  have  signs  and  symptoms  related  to  a 
mass,  usually  in  the  form  of  abdominal  pain  or 
swelling;  approximately  10  percent  present  with 
acute  abdominal  s3anptoms  due  to  rupture  of  the 
neoplasm  with  hemoperitoneum. 

In  two  large  studies,  78  and  91  percent  of 
granulosa  cell  tumors  were  stage  I (4-6,37),  most 
of  the  remainder  were  stage  II,  and  no  more  than 
5 percent,  stage  III.  A mass  is  usually  palpable,  at 
least  on  pelvic  examination;  in  up  to  12  percent  of 
the  cases  the  tumor  cannot  be  detected  on  physical 
examination  (12),  but  is  almost  always  large 
enough  to  be  visible  on  ultrasound  examination. 

Gross  Findings.  The  tumors  are  unilateral 
in  over  95  percent  of  the  cases  (4—6,14,36,37). 
They  usually  have  an  intact  external  surface  but 
10  to  15  percent  are  ruptured.  The  size  varies 
from  microscopic  to  huge  masses  that  distend  the 
abdomen;  the  average  diameter  is  approximately 
12  cm.  The  sectioned  surfaces  have  several  highly 
distinctive  appearances.  They  may  be  predomi- 
nantly cystic,  with  numerous  compartments  that 
are  typically  filled  with  fluid  or  clotted  blood  (fig. 
9-1)  and  separated  by  solid  tissue,  which  varies 


Figure  9-1 

ADULT  GRANULOSA  CELL  TUMOR 
The  sectioned  surface  is  solid  and  cystic,  with  a number 
of  the  cysts  containing  clotted  blood. 


from  yellow  to  white  depending  on  the  propor- 
tion of  lipid-containing  cells,  and  from  soft  to 
firm  depending  on  the  relative  prominence  of 
granulosa  cell  and  stromal  elements.  Some  tu- 
mors are  composed  entirely  of  solid,  white  to 
yellow  tissue  (fig.  9-2),  which  often  contains 
areas  of  hemorrhage  and  occasionally  areas  of 
necrosis.  Uncommonly,  the  tumor  forms  a thin- 
walled  multilocular  (fig.  9-3)  or  unilocular  cyst 
that  contains  watery  fluid  and  has  a smooth 
lining,  resembling  a serous  cystadenoma  (26,28). 

Microscopic  Findings.  Microscopic  exami- 
nation typically  reveals  granulosa  cells  growing  in 
a wide  variety  of  patterns,  which  are  frequently 
admixed.  A common  low-power  pattern,  which  pre- 
dominated in  one  series  (23),  is  diffuse  (sarcoma- 
toid) (fig.  9-4);  high-power  examination  often 
shows  an  epithelial  pattern  of  the  tumor  cells 
within  the  diffuse  areas.  Trabecular  (fig.  9-5)  and 
insular  (fig.  9-6)  arrangements  of  granulosa  cells 
separated  by  a fibrothecomatous  stroma  are  also 
frequent.  The  best  differentiated  pattern  is  follic- 
ular, and  the  most  common  follicular  pattern  is 
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Figure  9-2 

ADULT  GRANULOSA  CELL  TUMOR 
The  sectioned  surface  is  uniformly  solid  and  yellow. 


Figure  9-4 

ADULT  GRANULOSA  CELL  TUMOR, 
DIFFUSE  PATTERN 
The  small  cells  have  scanty  cytoplasm. 


Figure  9-3 

ADULT  GRANULOSA  CELL  TUMOR 
The  tumor  is  composed  of  several  locules  with  predomi- 
nantly smooth  linings.  (Fig.  2 from  Young  RH,  Scully  RE. 
Ovarian  sex  cord-stromal  tumors;  problems  in  differential 
diagnosis.  Pathol  Ann  1988;23(Pt  l):237-96.) 


Figure  9-5 

ADULT  GRANULOSA  CELL  TUMOR. 
TRABECULAR  PATTERN 

The  granulosa  cells  are  growing  in  trabeculae  and  cords 
separated  by  cellular  fibromatous  tissue. 
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Figure  9-6 

ADULT  GRANULOSA  CELL  TUMOR, 
INSULAR  PATTERN 

The  granulosa  cells  are  growing  in  well  delineated  nests. 


Figure  9-7 

ADULT  GRANULOSA  CELL  TUMOR, 
MICROFOLLICULAR  PATTERN 
A large,  discrete  island  of  granulosa  cells  contains  nu- 
merous Call-Exner  bodies  and  is  surrounded  by  a diffuse 
pattern  of  granulosa  cells. 


microfollicular,  characterized  by  the  presence  of 
numerous  small  cavities  simulating  the  Call- 
Exner  bodies  of  a graafian  follicle  (figs.  9-7,  9-8). 
These  cavities  may  contain  eosinophilic  fluid,  one 
or  a few  degenerating  nuclei,  hyalinized  basement 
membrane  material,  or  rarely,  basophilic  fluid. 
The  cavities  are  separated  typically  by  well-differ- 
entiated granulosa  cells  that  contain  scanty  cyto- 
plasm and  pale,  angular  or  oval,  often  grooved 
nuclei  arranged  haphazardly  in  relation  to  one 
another  and  to  the  microfollicles.  Less  common  is 
a macrofollicular  pattern,  characterized  by  cysts 
lined  by  well-differentiated  granulosa  cells,  be- 
neath which  theca  cells  are  usually  present;  this 
pattern  rarely  predominates  ( fig.  9-9 ).  Other  pat- 
terns of  granulosa  cell  tumor  are  watered-silk 
(moire-silk)  (fig.  9-10)  and  gyriform  (fig.  9-11), 
characterized  by  undulating  parallel  rows  and 
zigzag  cords  of  granulosa  cells,  respectively.  Fi- 
nally, rare  neoplasms  are  composed  of  spindle- 
shaped  granulosa  cells  or  contain  hollow  or  solid 


tubules;  the  latter  may  be  uniformly  cellular  or 
have  peripheral  nuclei  and  a central  accumula- 
tion of  cytoplasm.  The  tubular  patterns  are  in- 
distinguishable from  those  of  well-differentiated 
Sertoli  cell  tumors,  but  their  presence  in  a 
granulosa  cell  tumor  is  ignored  diagnostically 
unless  they  account  for  10  percent  or  more  of  the 
tumor;  in  such  cases,  a diagnosis  of  gynandro- 
blastoma  is  warranted.  The  cells  lining  large 
cysts  may  have  a number  of  the  above  patterns; 
aggregates  of  granulosa  cells  or  a layer  of  theca 
cells  may  be  present  in  the  cyst  wall  (fig.  9-12). 
The  lining  cells  may  be  denuded  focally  in  cystic 
tumors.  The  above  typical  patterns  may  be  ob- 
scured to  varying  extents  during  the  last  trimester 
of  pregnancy  because  of  prominent  edema  and  in 
some  cases,  extensive  luteinization  (39). 

Although  the  cells  in  most  adult  granulosa  cell 
tumors  have  only  scanty  to  small  amounts  of 
cytoplasm,  a component  of  cells  with  moderate 
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Figure  9-8 

ADULT  GRANULOSA  CELL  TUMOR, 
MICROFOLLICULAR  PATTERN 
Call-Exner  bodies  containing  fluid  and 
pyknotic  nuclei  are  suiTounded  by  cells  with 
oval  and  angular  nuclei  and  scanty  cytoplasm. 
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Figure  9-9 

ADULT  GRANULOSA  CELL  TUMOR, 
MACROFOLLICULAR  PATTERN 


F’igure  9-10 

ADULT  GRANULOSA  CELL  TUMOR, 
WATERED-SILK  (MOIRE-SILK)  PATTERN 


Large  fluid-filled  follicles  resemble  follicle  cysts. 


The  tumor  cells  are  arranged  in  parallel  wa\w  rows. 
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Figure  9-11 

ADULT  GRANULOSA  CELL  TUMOR, 
GYRIFORM  PATTERN 

There  is  a zigzag  arrangement  of  cords  of  granulosa  cells. 

to  abundant  eosinophilic  cytoplasm  (luteinized 
cells)  is  seen  occasionally.  In  approximately  2 
percent  of  the  cases  most  of  the  tumor  cells  are 
luteinized  (figs.  9-13,  9-14)  (40). 

Although  the  diagnosis  of  a granulosa  cell 
tumor  is  usually  strongly  suggested  on  the  basis 
of  its  low-power  microscopic  architecture,  it  must 
be  conhrmed  by  identif3dng  typically  pale,  rela- 
tively uniform  nuclei,  at  least  some  of  which  often 
contain  grooves  (figs.  9-15, 9-16).  The  prominence 
of  the  grooves  varies  from  case  to  case;  even  when 
they  are  not  prominent  the  nuclei  are  almost 
always  pale  and  uniform  (fig.  9-16).  An  exception 
to  the  characteristic  nuclear  features  occurs  in 
approximately  2 percent  of  granulosa  cell  tu- 
mors, which  contain  cells  with  bizarre,  enlarged, 
hyperchromatic  nuclei,  including  multinucle- 
ated  forms  ( fig.  9- 1 7 )( 4 1 ).  Such  cells  are  typically 
focal  but  may  be  numerous  and  divert  attention 
from  more  characteristic  areas.  Nucleoli  are  oc- 
casionally prominent,  particularly  in  luteinized 
granulosa  cells  (fig.  9-14)  (40). 


Figure  9-12 

ADULT  GRANULOSA  CELL  TUMOR,  CYSTIC 

Granulosa  cells  not  only  line  the  cyst  but  are  present  in 
irregular  aggregates  in  its  wall.  (Fig.  5 from  Nakashima  N, 
Young  RH,  Scully  RE.  Androgenic  granulosa  cell  tumors  of  the 
ovary.  A clinicopathological  analysis  of  17  cases  and  review  of 
the  literature.  Arch  Pathol  Lab  Med  1984;108:786-91.) 

The  mitotic  rate  in  granulosa  cell  tumors  var- 
ies (hg.  9-16).  In  one  series  of  cases,  49  percent  of 
the  tumors  had  less  than  1 mitotic  figure  per  10 
high-power  fields,  27  percent  had  1 to  2,  15  per- 
cent had  3 to  5,  and  9 percent  had  6 or  more  (37). 
If  numerous  mitotic  figures  and  especially  if  abnor- 
mal forms  are  present,  the  diagnosis  of  granulosa 
cell  tumor  should  be  made  with  caution. 

The  stromal  component  of  granulosa  cell  tu- 
mors varies  in  prominence  but  in  most  cases  at 
least  a minor  amount  is  present;  occasionally,  it 
predominates.  It  may  be  fibromatous  (fig.  9-5)  or 
fibrous  but  more  typically  contains  a component 
of  cells  resembling  theca  externa  cells,  theca 
interna  cells,  or  lutein  cells  (fig.  9-18).  In  some 
tumors,  particularly  those  with  a diffuse  pattern, 
differentiation  of  granulosa  and  theca  cells  with 
routine  staining  may  be  difficult  or  impossible.  In 
such  cases  a reticulin  stain  may  be  helpful.  In  a 
granulosa  cell  tumor,  as  in  a graahan  follicle,  the 
fibrils  typically  invest  theca  cells  or  fibroblasts  in 
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Figure  9-13 

ADULT  GRANULOSA  CELL 
TUMOR,  LUTEINIZED 
The  cells  contain  moderate  amounts 
of  cytoplasm,  which  was  eosinophilic. 


Figure  9-14 

ADULT  GRANULOSA  CELL  TUMOR,  LUTEINIZED 
The  tumor  cells  contain  abundant  eosinophilic  cytoplasm 
and  mostly  pale,  oval  and  angular  nuclei  in  a disorderly 
arrangement.  A few  nuclei  have  prominent  nucleoli. 


Figure  9-15 

ADULT  GRANULOSA  CELL  TUMOR 

The  cells  have  scanty  cytoplasm  and  pale,  oval  and 
angxilar  nuclei,  many  of  which  are  grooved.  (Fig.  3-2  from 
Young  RH.  Scidly  RE.  Ovarian  sex  cord-stromal  and  steroid 
cell  tumors.  In;  Roth  LM,  Czernohilsky  B,  eds.  'I\imors  and 
tumor-like  conditions  of  the  ovary.  New  York:  Churchill-Liv- 
ingstone,  1985:43-73.) 
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Figure  9-16 

ADULT  GRANULOSA  CELL  TUMOR 

Nuclear  grooves  are  not  as  conspicuous  as  in  figure  9-15 
but  the  nuclei  are  uniform  and  pale. 

the  stromal  component  individually  or  in  very 
small  groups;  in  contrast,  the  granulosa  cell  por- 
tion of  the  tumor  contains  few  fibrils,  most  of 
which  are  perivascular  (fig.  9-19).  In  occasional 
cases  the  reticulin  stain  is  not  useful  because  of 
an  intermediate  pattern  of  fibril  distribution. 
Distinction  between  a granulosa  cell  tumor  and 
a cellular  fibroma  or  thecoma  is  important  be- 
cause of  the  greater  malignant  potential  of  the 
granulosa  cell  tumor.  The  occurrence  of  hemor- 
rhage in  many  granulosa  cell  tumors  often  results 
in  fibrosis  with  deposition  of  blood  pigment. 

Rarely,  a granulosa  cell  tumor  undergoes  sar- 
comatous transformation  (38)  or  has  features 
similar  to  those  of  a poorly  differentiated  carci- 
noma containing  highly  atypical  cells.  One  well- 
differentiated  gi’anulosa  cell  tumor  containing 
scattered  small  islands  of  cells  with  the  mor- 
phologic and  immunocytochemical  properties  of 
mature  hepatic  cells  has  been  reported  (27)  and 
we  have  seen  four  similar  cases.  Another  gran- 
ulosa cell  tumor  was  situated  in  the  wall  of  a 
mucinous  cystic  tumor  (32). 


Figure  9-17 

ADULT  GRANULOSA  CELL  TUMOR 
Many  cells  have  enlarged,  hyperchromatic,  bizaire  nuclei  (top). 

Several  special  stains  that  are  typically  posi- 
tive in  steroid  hormone-producing  cells,  particu- 
larly stains  for  intracellular  lipid  and  immuno- 
stains  for  enzymes  involved  in  steroid  hormone 
biosynthesis  from  cholesterol  (8a, 33),  as  well  as 
ultrastructural  observations  (15),  suggest  that 
the  theca  cell  component  of  granulosa  cell  tumors 
produces  androgens  that  are  aromatized  to  estro- 
gens by  the  granulosa  cell  component.  Since  the 
granulosa  cells  of  the  corpus  luteum  are  capable 
of  steroid  hormone  production,  however,  lutein- 
ized granulosa  cells  within  granulosa  cell  tumors 
may  be  capable  of  synthesizing  steroid  hormones 
without  the  participation  of  theca  cells. 

The  most  important  immunohistochemical 
findings  in  adult  granulosa  cell  tumors,  which  can 
be  decisive  in  the  diagnosis  of  problem  cases,  are: 
a.-inhibin  (-I-),  vimentin  (-I-),  C3dokeratin  (may  be  -(-, 
t}T)ically  with  punctate  staining),  C3dokeratin-7  (-), 
and  epithelial  membrane  antigen  (-)  (3,7,8,13, 
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Figure  9-19 

ADULT  GRANULOSA  CELL  TUMOR 
A reticulin  stain  shows  fibrils  suiTouncling  nests  and  larger 
aggregates  of  granulosa  cells.  (Compare  with  figime  10-6.)  (Fig. 
19.14  from  Yoimg  RIT,  Scully  RE.  Sex  cord-stromal  tumors, 
steroid  cell  tumors  and  other  ovarian  tumors  with  endocrine 
and  pai'aendocrine  and  paraneoplastic  manifestations.  In:  Kur- 
man  RJ,  ed.  Blaustein’s  pathology  of  die  female  genital  tract,  4th 
ed.  New  York:  Springer- Verlag,  1994:791.) 

adult  granulosa  cell  tumor  from  an  endometrioid 
stromal  sarcoma  (primary  or  metastatic  from 
the  uterus)  is  discussed  on  page  135.  Other  small 
cell  tumors  that  may  he  in  the  differential  diag- 
nosis are  included  in  Table  5-4. 

Adult  granulosa  cell  tumors  with  a diffuse 
pattern  may  be  difficult  to  distinguish  from  pure 
stromal  tumors,  particularly  highly  cellular  fi- 
bromas and  thecomas.  Reticulin  stains  may  be 
helpful  in  this  differential  diagnosis  (page  174). 

Occasionally,  the  distinction  of  a unilocular  or 
multilocular  macrofollicular  adult  granulosa  cell 
tumor  from  single  or  multiple  follicle  cysts  of 
large  size  is  difficult,  particularly  if  the  patient  is 
pregnant  or  in  the  puerperium.  The  large,  soli- 
tary, luteinized  follicle  cyst  of  pregnancy  and  the 
puerperium  ( page  426 ) is  indistinguishable  grossly 
from  a unilocular  cystic  adult  granulosa  cell 


Figure  9-18 

ADULT  GRANULOSA  CELL  TUMOR 
The  stroma  between  the  darkly  staining  aggregates  of  gran- 
ulosa cells  contains  theca  cells  with  pale  vacuolated  cytoplasm. 


16a,24,25,30,31,32a,42).  The  granulosa  cell  com- 
ponent is  often  positive  for  S-100  protein  (8)  and 
smooth  muscle  actin  (8),  and  the  stromal  compo- 
nent may  be  focally  positive  for  desmin  (30). 

Differential  Diagnosis.  The  misinterpreta- 
tion of  an  undifferentiated  carcinoma  as  a diffuse 
adult  granulosa  cell  tumor  is  common;  the  differ- 
ential diagnosis  has  been  discussed  on  page  167. 
The  small  cell  carcinoma  of  hypercalcemic  type 
(page  316)  may  also  be  misdiagnosed  as  an  adult 
granulosa  cell  tumor  because  of  the  presence  of 
small  cells  with  scanty  C3doplasm  and  follicle-like 
structures  in  most  of  the  cases.  In  addition  to  the 
presence  of  h3rpercalcemia  in  two  thirds  of  pa- 
tients with  small  cell  carcinoma  ( absent  in  those 
with  adult  granulosa  cell  tumors)  and  the  lack  of 
estrogenic  manifestations,  the  most  helpful  dis- 
tinguishing histologic  features  of  the  small  cell 
carcinoma  are  the  more  hyper  chromatic  nuclei, 
the  much  higher  mitotic  rate,  and  the  lack  of 
other  characteristic  patterns  of  the  adult 
granulosa  cell  tumor.  The  distinction  of  a diffuse 
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tumor.  The  large  luteinized  cells  of  the  former, 
some  of  which  contain  large  bizarre  nuclei,  differ 
from  those  of  a unilocular  adult  granulosa  cell 
tumor,  which  usually  is  lined  by  nonluteinized 
cells  (fig.  9-12)  and  only  rarely  contains  bizarre 
nuclei.  Large  solitary  luteinized  follicle  cysts  have 
rarely  been  seen  in  the  absence  of  a cimrent  or  very 
recent  pregnancy. 

Endometrioid  carcinomas,  usually  those  that 
are  well  or  moderately  well  differentiated,  are 
occasionally  misdiagnosed  as  adult  granulosa 
cell  tumors  when  they  have  a focal  diffuse,  insu- 
lar, trabecular,  or  microglandular  pattern  re- 
sembling on  low-power  examination  similar  pat- 
terns of  granulosa  cell  tumors.  The  differential 
diagnosis  is  discussed  on  page  125. 

The  rare  adult  granulosa  cell  tumor  in  which 
most  of  the  cells  are  luteinized  may  resemble  a 
steroid  cell  tumor  or  another  type  of  0X3^hilic  tumor 
of  the  ovary  (see  Table  6-1)  (40).  The  focal  presence 
of  areas  with  the  architectural  and  cytologic  features 
of  a nonluteinized  granulosa  cell  tumor  usually 
facilitates  the  diagnosis  in  these  cases. 

It  is  important  also  to  distinguish  the  Call- 
Exner  bodies  of  adult  granulosa  cell  tumors  from 
the  acini  of  carcinoid  tumors  and  from  the  hyaline 
deposits  that  are  seen  in  gonadoblastomas  and  sex 
cord  tumors  with  annular  tubules  (SCTATs).  The 
acini  of  carcinoid  tumors  often  contain  dense  eo- 
sinophilic secretion  which  is  sometimes  calcified; 
calcification  is  not  a feature  of  the  adult  granulosa 
cell  tumor.  The  nuclei  of  carcinoid  tumors  have 
coarse  chromatin  in  contrast  to  the  pale  nuclei  of 
adult  granulosa  cell  tumors,  and  the  cytoplasm  is 
almost  always  positive  for  neuroendocrine  mark- 
ers unlike  the  C3doplasm  of  adult  granulosa  cell 
tumors.  The  hyaline  deposits  in  gonadoblasto- 
mas and  SCTATs  are  t3rpically  larger  than  Call- 
Exner  bodies  and  can  sometimes  be  observed  to 
be  continuous  with  hyaline  thickening  of  the 
basement  membrane  along  the  periphery  of  the 
tumor  cell  nests;  these  deposits  may  undergo 
calcification.  Also,  gonadoblastomas  contain 
germ  cells,  and  SCTATs  exhibit  prominent,  ring- 
shaped,  simple  and  complex  tubules.  Occasion- 
ally, however,  foci  of  SCTAT  may  be  present  in 
adult  granulosa  cell  tumors  and  vice  versa.  The 
differentiation  from  gonadoblastoma  and 
SCTAT  is  aided  by  distinctive  clinical  and  gross 
features  in  many  cases,  for  example,  the  back- 
ground of  intersex  in  cases  of  gonadoblastoma 


(see  chapter  16)  and  the  very  small  size  and 
multiplicity  of  the  SCTATs  associated  with  the 
Peutz-Jeghers  S3mdrome  (page  220). 

The  adult  granulosa  cell  tumor  may  be  confused 
also  with  metastatic  malignant  melanoma  and 
metastatic  breast  carcinoma.  Metastatic  melano- 
mas may  contain  cells  with  scanty  cytoplasm  that 
grow  diffusely,  imparting  a low-power  microscopic 
appearance  similar  to  that  of  an  adult  granulosa 
cell  tumor.  Patterns  of  growth  incompatible  with 
a diagnosis  of  adult  granulosa  cell  tumor  and 
intracytoplasmic  melanin  pigment  are  usually 
found  when  a melanoma  is  thoroughly  sampled; 
staining  for  a-inhibin  and  HMB-45  is  helpful  in 
problematic  cases;  adult  granulosa  cell  tumors, 
however,  may  stain  for  S-100  protein  (8).  Meta- 
static breast  carcinomas,  particularly  those  of  the 
lobular  type,  may  have  a diffuse  pattern  and  imi- 
form  small  cells  with  scanty  cytoplasm,  simulating 
an  adult  granulosa  cell  tumor.  In  cases  in  which 
the  existence  of  a breast  cancer  is  not  suspected, 
the  presence  of  focal  patterns  more  suggestive  of 
breast  carcinoma  than  a granulosa  cell  tumor 
and  the  absence  of  the  typical  nuclear  features  of 
a granulosa  cell  tumor  should  alert  the  patholo- 
gist to  the  correct  diagnosis.  Special  staining  for 
intracellular  mucin  and  staining  for  a-inhibin, 
epithelial  membrane  antigen,  and  gross  cystic 
disease  fluid  protein- 15  should  provide  the  an- 
swer in  difficult  cases  (page  352). 

Spread  and  Metastasis.  Adult  granulosa  cell 
tumors  of  all  patterns  have  a malignant  potential, 
with  a capacity  to  extend  beyond  the  ovary  or  recur 
after  apparently  complete  removal.  Spread  is 
largely  within  the  pelvis  and  lower  abdomen;  dis- 
tant metastases  are  rare,  but  have  been  reported 
in  many  sites.  Although  recurrences  may  appear 
within  5 years,  they  are  commonly  detected  much 
later,  occasionally  three  or  more  decades  postoper- 
atively.  In  one  series  the  mean  time  from  diagno- 
sis to  death  was  10.5  years  and  the  median  time 
7.5  years  (6).  In  another  series  in  which  30  tu- 
mors recurred,  15  did  so  within  5 years  (36). 
Elevations  of  the  serum  inhibin  level  may  be 
helpful  in  detecting  recurrent  disease  (19,22). 

Treatment.  The  optimal  treatment  of  a gran- 
ulosa cell  tumor  in  menopausal  or  postmeno- 
pausal women  is  bilateral  salpingo-oophorec- 
tomy  with  total  hysterectomy.  In  younger  women 
in  whom  the  preservation  of  fertility  is  an  impor- 
tant consideration,  however,  removal  of  only  the 
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involved  ovary  is  justifiable  if  extraovarian 
spread  is  not  evident  and  examination  of  the 
contralateral  ovary  shows  no  evidence  of  involve- 
ment. Recurrence  is  usually  fatal,  but  reopera- 
tion, radiation  therapy,  chemotherapy,  or  a com- 
bination thereof,  has  been  used  with  various 
degrees  of  success  (16,34).  The  chemotherapy  in 
most  cases  has  been  similar  to  that  used  in  the 
treatment  of  malignant  germ  cell  tumors  (35). 

Prognosis.  The  10-year  survival  figures  that 
have  been  recorded  in  the  literature  have  varied 
widely  from  under  60  to  over  90  percent  (4-6,14, 
23,36,37)  and  progressive  declines  in  survival 
have  been  documented  after  longer  follow-up  pe- 
riods. Patients  with  stage  I granulosa  cell  tumors 
have  a considerably  better  prognosis  than  those 
with  higher  stage  tumors,  as  shown  by  an  86 
percent  versus  a 49  percent  survival  rate  at  10 
years  in  one  large  series  (37)  and  a 96  percent 
versus  a 26  percent  survival  rate  in  another  (6). 
Rupture  also  adversely  affects  the  outlook,  with  an 
86  percent  25-year  survival  for  patients  with  intact 
stage  I tumors  in  contrast  to  only  60  percent  for 
those  with  ruptured  tumors  of  the  same  stage  (6). 

The  size  of  granulosa  cell  tumors  has  also  been 
analyzed  in  relation  to  prognosis.  In  one  series  all 
the  patients  with  tumors  5 cm  or  less  in  diameter 
survived  for  10  years,  but  only  57  percent  of  those 
with  tumors  6 to  15  cm  in  diameter  and  53  percent 
of  those  with  even  larger  tumors  survived  for  that 
period  of  time  (14).  Other  investigators  reported  a 
73  percent  survival  rate  for  patients  with  tumors 
under  5 cm  in  diameter,  63  percent  for  those  with 
tumors  between  5 and  15  cm,  and  34  percent  for 
those  with  a still  larger  tumor  (37).  In  another 
series,  stage  I tumors  5 cm  or  less  in  diameter 
were  associated  with  a 100  percent  10-year  sur- 
vival rate  in  contrast  to  92  percent  for  patients 
with  larger  stage  I tumors  (6).  The  last  series  is 
the  only  one  in  which  the  survival  rate  was  cor- 
rected for  stage,  but  the  difference  in  prognosis 
in  that  series  was  not  statistically  significant. 

Attempts  to  correlate  the  histologic  pattern 
and  the  degrees  of  nuclear  atypia  and  mitotic 
activity  with  prognosis  have  met  with  var3dng 
success.  Kottmeier  (21)  reported  a better  progno- 
sis if  the  tumor  was  well  differentiated  (with  a 
follicular  or  “cylindromatous”  pattern)  than  if  it 
was  more  poorly  differentiated  (“sarcomatoid”). 
This  difference  was  reflected  in  5-year  survival 
figures  of  87  percent  and  64  percent,  respectively. 


but  was  more  striking  in  the  figures  for  10  years, 
which  were  82  percent  versus  29  percent.  The 
latter  figures  emphasize  that  very  long  follow-up 
is  necessary  before  survival  data  for  any  series  of 
granulosa  cell  tumors  become  meaningful.  Several 
investigators,  in  contrast,  have  not  confirmed  the 
prognostic  importance  of  pattern  alone  in 
granulosa  cell  tumors  (4-6,10,14,23,28,36,37,42). 

The  degree  of  nuclear  atypia  in  granulosa  cell 
tumors  has  also  been  correlated  with  prognosis. 
In  one  study,  the  5-year  survival  rate  for  patients 
whose  tumors  were  free  of  atypia  was  92  percent 
compared  to  80  percent  for  those  with  slight 
atypia  and  30  percent  for  those  with  moderate 
atypia  (37).  In  another  study  there  was  an  80 
percent  25-year  survival  of  patients  with  tumors 
of  grade  1 nuclear  atypia  in  contrast  to  only  a 60 
percent  survival  of  those  with  grade  2 atypia  (6). 
In  both  of  these  studies  nuclear  atypia  was  the 
most  reliable  prognostic  finding  in  stage  I cases; 
in  higher  stage  cases  nuclear  atypia  and  mitotic 
rate  were  of  similar  significance.  There  is  no 
current  evidence  that  the  rare  granulosa  cell 
tumors  that  contain  cells  with  bizarre  nuclei  are 
associated  with  a worse  prognosis  than  tumors 
lacking  those  cells,  but  follow-up  information  on 
the  former  is  limited  (41). 

Correlation  of  the  mitotic  activity  of  granulosa 
cell  tumors  with  prognosis  has  also  been  at- 
tempted. In  one  study,  there  was  a 70  percent 
10-year  survival  of  patients  whose  tumors  had  2 
or  fewer  mitotic  figures  per  10  high-power  fields 
compared  to  only  a 37  percent  survival  of  those 
with  3 or  more  (37).  In  another  investigation 
(14),  tumors  with  many  mitotic  figures  were 
associated  with  a worse  prognosis  than  those 
with  few,  but  most  of  the  tumors  with  high  mitotic 
rates  presented  at  a higher  stage  than  those  with 
low  mitotic  rates,  and  differences  in  mitotic  rate 
did  not  have  a statistically  significant  effect  on 
the  prognosis  of  stage  I tumors.  Miller  et  al.  (25a), 
however,  reported  that  mitotic  activity  and  nu- 
clear atypia  were  greater  in  cases  of  early  than  in 
cases  of  late  recurrence  (over  10  years). 

Flow  cytometric  studies  have  produced  con- 
tradictory results.  Two  groups  of  investigators 
found  that  aneuploidy  was  not  predictive  of  an 
adverse  outcome  (11,18)  whereas  another  group 
concluded  that  it  was  (20).  However,  in  the  latter 
investigation  almost  two  thirds  of  the  neoplasms 
were  higher  than  stage  I,  and  two  of  them  had 
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Figure  9-20 

JUVENILE  GRANULOSA  CELL  TUMOR 

The  sectioned  surface  is  almost  entirely  solid  and  slightly  lohulated,  and  is  composed  of  yellow  tissue. 


mitotic  rates  of  over  40  per  10  high-power  fields; 
both  findings  cast  doubt  on  the  authors’  diagnos- 
tic criteria  for  granulosa  cell  tumor. 

Juvenile  Granulosa  Cell  Tumor 

General  Features.  Less  than  5 percent  of 
granulosa  cell  tumors  are  diagnosed  before  the 
age  of  normal  puberty.  Most  of  these  tumors,  as 
well  as  many  granulosa  cell  tumors  in  young 
adults,  differ  histologically  from  adult  granulosa 
cell  tumors.  The  designation  “juvenile”  has  been 
selected  for  such  tumors  because  97  percent  of 
them  occur  in  the  first  three  decades  ( 50 ).  Approx- 
imately 80  percent  of  juvenile  granulosa  cell  tu- 
mors (JGCTs)  occurring  in  prepubertal  children 
result  in  isosexual  pseudoprecocity  (43,46,49, 
50,51).  Typically  this  is  heralded  by  breast  devel- 
opment, followed  by  the  appearance  of  pubic  and 
axillary  hair,  stimulation  and  enlargement  of  the 
external  and  internal  secondary  sex  organs,  irreg- 
ular uterine  bleeding,  and  a whitish  vaginal  dis- 
charge, believed  to  originate  in  the  stimulated 
endocervical  glands;  somatic  and  skeletal  develop- 
ment are  typically  accelerated  as  well.  Androgenic 
manifestations  such  as  clitoromegaly  occasion- 
ally occur.  When  the  JGCT  occurs  after  puberty, 
the  patient  usually  presents  with  abdominal 
pain  or  swelling,  sometimes  associated  with 
menstrual  irregularities  or  amenorrhea.  Ap- 


proximately 6 percent  of  all  the  patients  present 
with  acute  abdominal  symptoms  due  to  rupture 
of  the  tumor  and  hemoperitoneum  (50).  Eight 
patients  have  had  Ollier’s  disease  (enchondro- 
matosis), and  three  additional  patients,  Maffucci’s 
syndrome  (enchondromatosis  and  hemangiomato- 
sis) (48,50)  (page  388). 

The  tumor  is  ruptured  at  operation  in  approx- 
imately 10  percent  of  the  cases,  and  ascites  is 
present  in  a similar  percentage  (50).  Extraovar- 
ian  spread  is  found  in  only  2 percent  of  the 
patients  and  is  usually  confined  to  the  pelvis.  A 
mass  is  almost  always  detectable  clinically  but 
on  rare  occasions  is  impalpable  preoperatively 
on  pelvic  or  bimanual  rectal  examination  (44). 

Gross  Findings.  The  JGCT  is  bilateral  in  only 
about  2 percent  of  the  cases.  The  diameter  of  the 
tumor  has  ranged  from  3 to  32  cm,  with  an  average 
of  12.5  cm  (50).  The  gross  features  are  similar  to 
those  of  the  adult  granulosa  cell  tumor  (figs.  9-20- 
9-22),  with  the  single  most  common  appearance  as 
a solid  and  cystic  neoplasm,  in  which  the  cysts  may 
contain  hemorrhagic  fluid.  Both  uniformly  or  pre- 
dominantly solid  (fig.  9-20)  and  uniformly  or  pre- 
dominantly cystic  masses  (fig.  9-21)  are  also  en- 
countered; the  latter  may  be  multilocular  or 
unilocular.  The  solid  tissue  is  typically  yellow-tan 
or  gray,  and  occasionally  exhibits  extensive  necro- 
sis, hemorrhage,  or  both  (fig.  9-22). 
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Figure  9-21 

JUVENILE  GRANULOSA  CELL  TUMOR 
The  sectioned  surface  shows  several  large  locules  with 
smooth  linings. 


Figure  9-22 

JUVENILE  GRANULOSA  CELL  TUMOR 
The  sectioned  surface  is  solid  and  cystic  with  extensive 
hemorrhage  and  areas  of  necrosis. 


Microscopic  Findings.  Microscopic  exami- 
nation typically  reveals  a solid  cellular  neoplasm, 
with  focal  follicle  formation  (figs.  9-23,  9-24),  but 
the  tumor  may  be  uniformly  solid  or  contain  nu- 
merous follicles.  The  solid  areas  may  be  diffuse  or 
separated  into  nodules  by  fibrothecomatous  septa 
(fig.  9-25);  the  nodules  may  become  hyalinized, 
resembling  somewhat  corpora  albicantia.  Occa- 
sionally the  granulosa  cells  lie  in  clusters  in  a 
fibrous  stroma  or  are  scattered  irregularly  on  a 
background  of  basophilic  fluid.  In  the  solid  foci  the 
granulosa  cells  usually  predominate  but  often 
there  is  an  admixture  of  theca  cells  and  in  some 
areas  the  latter  may  predominate.  Occasionally, 
the  granulosa  cells  and  theca  cells  are  admixed  in 
a haphazard  fashion.  In  such  cases  reticulin  stains 
may  aid  in  their  differentiation  (page  174).  A final 
rare  pattern  is  papillary  (fig.  9-26 ).  Foci  resembling 


typical  thecoma  with  hyaline  bands,  and  areas 
of  sclerosis  and  calcification,  are  encountered 
rarely,  but  are  usually  small. 

The  follicles  usually  vary  in  size  and  shape 
(fig.  9-24)  but  may  be  round  to  oval  (fig.  9-23). 
Their  lumens  contain  eosinophilic  or  basophilic 
secretion  (fig.  9-23),  which  can  be  stained  by 
mucicarmine  in  approximately  two  thirds  of  the 
cases  (fig.  9-27).  Granulosa  cells  of  varying  lay- 
ers of  thickness  line  the  follicles  and  are  occa- 
sionally surrounded  by  mantles  of  theca  cells 
(fig.  9-28).  More  often,  however,  the  cells  lining 
the  follicles  blend  into  the  intervening  diffusely 
cellular  areas.  Rarely,  the  lining  cells  have  a 
hobnail  contour  (fig.  9-30). 

The  two  characteristic  cytologic  features  of  the 
neoplastic  granulosa  cells  that  distinguish  them 
from  those  of  the  adult  granulosa  cell  tumor  are 
their  generally  rounded,  euchromatic  or  hyper- 
chromatic  nuclei,  which  almost  always  lack 
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Figure  9-23 

JUVENILE  GRANULOSA  CELL  TUMOR 
A solid  pattern  of  cells  is  punctured  by  oval  to  round 
follicles  differing  in  size  and  containing  basophilic  fluid. 


Figure  9-24 

JUVENILE  GRANULOSA  CELL  TUMOR 
There  is  marked  variation  in  size  and  shape  of  the 
follicles. 


Figure  9-25 

JUVENILE  GRANULOSA 
CELL  TUMOR 

The  granulosa  cells  are  growing 
in  solid  nodules. 
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Figure  9-26 

JUVENILE  GRANULOSA  CELL  TUMOR 
A papilla  is  lined  by  cells  with  pale  to  eosinophilic  cyto- 
I plasm  and  slightly  atypical  nuclei.  There  is  a superficial 

resemblance  to  a transitional  cell  neoplasm  (see  figure  7-13). 

I 

:| 


Figure  9-27 

JUVENILE  GRANULOSA  CELL  TUMOR 
The  fluid  within  two  follicles  is  mucicarminophilic. 


Figure  9-28 

JUVENILE  GRANULOSA 
CELL  TUMOR 

The  cells  lining  the  follicle  have 
abundant  vacuolated  cytoplasm.  Adja- 
cent theca  cells  contain  abimdant  eosin- 
opliilic,  focaUy  vacuolated  c\1;oplasm. 
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Figure  9-29 

JUVENILE  GRANULOSA  CELL  TUMOR 
The  tumor  cells  have  abundant  eosinophilic  cytoplasm 
and  round,  slightly  hyperchromatic  nuclei.  Two  mitotic  fig- 
ures are  seen  near  the  center, 

grooves,  and  their  usual  abundant  content  of 
eosinophilic  or  vacuolated  (luteinized)  cytoplasm 
(figs.  9-28,  9-29).  The  theca  cell  component  of  the 
tumor  often  contains  moderate  to  large  amounts 
of  intracytoplasmic  lipid.  The  theca  cells  are  more 
often  spindle  shaped  than  the  granulosa  cells, 
and  like  the  latter,  usually  have  hyperchromatic 
nuclei.  Nuclear  atypia  varies  from  minimal  (fig. 
9-30)  to  severe  (fig.  9-31).  Severe  nuclear  atypia 
has  been  observed  in  about  13  percent  of  the 
cases  (50).  Mitotic  activity  ranges  from  slight  to 
marked  (43a,50).  Rare  JGCTs  are  admixed  with 
intermediate  Sertoli-Leydig  cell  tumors  (page 
219).  The  JGCT  is  a-inhibin  positive  and  epithe- 
lial membrane  antigen  negative. 

Differential  Diagnosis.  The  follicles  of  the 
JGCT  are  almost  always  more  irregular  in  size 
and  shape  than  those  of  an  adult  granulosa  cell 


Figure  9-30 

JUVENILE  GRANULOSA  CELL  TUMOR 
Many  follicles  are  lined  by  cells  with  atypical  “hobnail” 
nuclei  simulating  a tubulocystic  clear  cell  carcinoma. 


tumor  and  its  cells  are  typically  more  extensively 
luteinized,  with  nuclei  that  are  typically  round 
and  more  chromatic,  and  lack  nuclear  grooves. 
The  mucicarminophilic,  often  basophilic  follicu- 
lar content  of  the  JGCT  is  rare  in  the  adult 
tumor,  and  Call-Exner  bodies  are  almost  never 
present  in  the  JGCT. 

The  JGCT  may  be  misinterpreted  as  a malig- 
nant germ  cell  tumor,  usually  a yolk  sac  tumor  or 
embryonal  carcinoma,  especially  if  the  nuclear 
atypia  is  marked.  Paradoxically,  the  nuclear  aty- 
pia of  some  JGCTs  exceeds  that  seen  in  these 
biologically  more  aggressive  primitive  germ  cell 
tumors.  The  nuclei  of  the  JGCT  are  usually  not 
as  malignant-appearing  as  those  of  either  germ 
cell  tumor,  however.  Also,  the  follicular  pattern  of 
the  JGCT  is  not  a feature  of  primitive  germ  cell 
tumors,  although  the  vesicles  of  the  polyvesicular 
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Figure  9-31 

JUVENILE  GRANULOSA  CELL  TUMOR 
Large,  bizarre  nuclei  and  a single  follicle  are  present. 


vitelline  yolk  sac  tumor  may  resemble  superfi- 
cially the  follicles  of  a JGCT.  The  typical  patterns 
of  embryonal  carcinomas  and  yolk  sac  tumors, 
as  well  as  the  immunohistochemical  demonstra- 
tion of  chorionic  gonadotropin  in  the  former  and 
alpha-fetoprotein  in  the  latter  tumor,  and  nega- 
tive results  for  a-inhibin  in  both  tumors  can  be 
decisive  in  difficult  cases. 

The  JGCT  is  sometimes  misinterpreted  as  a 
thecoma  because  of  the  occasional  absence  or 
rarity  of  follicles,  the  typically  abundant  cyto- 
plasm of  the  neoplastic  cells,  and  the  occasional 
predominance  of  theca  cells.  Thorough  sampling 
to  demonstrate  follicles  and  the  use  of  reticulin 
stains  to  establish  the  granulosa  cell  nature  of  at 
least  10  percent  of  the  tumor  cells  are  important 
diagnostically.  Also,  thecomas  only  occasionally 
occur  before  30  years  of  age  and  only  exceptionally 
exhibit  more  than  slight  mitotic  activity  or  nuclear 


atypia.  Diffusely  luteinized  areas  within  a JGCT 
may  suggest  the  diagnosis  of  a steroid  cell  tumor 
but  other  areas  within  the  specimen  should  re- 
veal diagnostic  features.  The  pregnancy  luteoma 
occasionally  contains  rounded  follicle-like 
spaces  and  may  suggest  a luteinized  JGCT,  but 
again  its  pattern  and  cytologic  features  are  uni- 
form throughout  the  lesion.  In  contrast  to  the 
JGCT,  the  pregnancy  luteoma  is  multiple  in  one 
half  and  bilateral  in  one  third  of  the  cases. 

The  surface  epithelial-stromal  tumors  with 
which  a JGCT  may  be  confused  are  clear  cell, 
undifferentiated,  and  transitional  cell  carcino- 
mas. The  tubulocystic  variant  of  clear  cell  carci- 
noma is  suggested  rarely  when  follicles  in  a JGCT 
are  lined  by  cells  with  a hobnail  shape  (fig.  9-30); 
JGCTs  with  high-grade  nuclear  atypia  (fig.  9-31) 
may  suggest  an  undifferentiated  carcinoma. 
Transitional  cell  carcinoma  is  mimicked  in  rare 
cases  in  which  a cystic  JGCT  contains  papillae 
lined  by  uniform  granulosa  cells  with  moderate 
amounts  of  cytoplasm  (fig.  9-26).  All  these  carci- 
nomas are  very  rare  in  the  age  group  in  which 
JGCTs  almost  always  occur,  and  have  immuno- 
histochemical profiles  that  differ  from  those  of 
granulosa  cell  tumors  (page  176). 

The  JGCT  may  be  confused  with  a small  cell 
carcinoma  of  hypercalcemic  type  because  both 
neoplasms  contain  follicles  and  both  are  found  in 
young  patients  (page  316).  Clinically,  the  two 
tumors  typically  differ  because  the  former  is 
usually  associated  with  estrogenic  manifesta- 
tions and  the  latter,  with  paraendocrine  hyper- 
calcemia. From  a histologic  viewpoint,  the  typical 
small  cell  carcinoma  is  composed  of  cells  with 
scanty  cytoplasm,  in  marked  contrast  to  the  JGCT, 
in  which  the  tumor  cells  typically  have  moderate 
to  large  amounts  of  cytoplasm.  The  follicles  of 
small  cell  carcinoma  rarely  contain  the  mucicar- 
minophilic  basophilic  secretion  seen  in  many 
JGCTs.  Although  the  JGCT  often  has  many  mi- 
totic figures,  they  are  generally  much  fewer  than 
in  the  small  cell  carcinoma.  Particular  difficulty 
may  be  encountered  in  cases  of  the  large  cell 
variant  of  small  cell  carcinoma,  in  which  the 
tumor  cells  have  abundant  eosinophilic  cyto- 
plasm. In  most  such  cases,  the  more  common 
small  cell  type  of  neoplasia  is  present,  at  least 
focally.  If  it  is  absent,  tbe  tumor  tends  to  be 
uniform  in  appearance  throughout  without  the 
typical  variations  in  pattern  seen  in  JGCTs.  Also, 
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a thecal  component  is  absent  in  both  the  large  cell 
and  small  cell  forms  of  small  cell  carcinoma  and 
the  large  cells  sometimes  have  a distinctive  dense, 
globular  condensation  of  their  cytoplasm,  a feature 
seen  only  rarely  in  the  JGCT.  Also,  small  cell 
carcinomas  are  negative  for  a-inhibin  and  occa- 
sionally positive  for  epithelial  membrane  antigen 
in  contrast  to  JGCTs. 

The  metastatic  tumor  that  is  mostly  likely  to 
be  confused  with  a JGCT  is  malignant  mela- 
noma because  it  may  contain  follicle-like  spaces 
and  cells  with  abundant  eosinophilic  cytoplasm 
(page  354).  Metastatic  melanoma  is  rare  in  the 
first  two  decades,  during  which  approximately 
80  percent  of  JGCTs  are  encountered.  The  clini- 
cal history  is  helpful  in  many  cases,  but  even  if 
a history  of  a primary  melanoma  is  absent  or  it 
has  regressed,  the  possibility  of  metastatic  mel- 
anoma should  still  be  considered,  particularly 
when  the  patient  is  over  20  years  of  age.  The 
likelihood  of  metastatic  melanoma  is  higher  if 
the  ovarian  tumor  is  bilateral.  Immunohisto- 
chemical  staining  for  HMB-45  and  a-inhibin  is 
almost  always  helpful  in  difficult  cases. 

Treatment  and  Prognosis.  In  view  of  the 
rarity  of  bilateral  ovarian  involvement  and  the 


excellent  prognosis  of  stage  I JGCTs,  removal  of 
the  involved  ovary  is  almost  always  curative.  Little 
experience  has  accumulated  on  the  roles  of  chemo- 
therapy and  radiation  therapy  in  the  management 
of  persistent  or  recurrent  tumor,  but  examples  of 
their  efhcacy  in  achieving  long-term,  disease-lfee 
survival  have  been  recorded  (43a,46a,50).  Al- 
though the  JGCT  usually  appears  less  well-differ- 
entiated than  the  adult  type,  follow-up  data  indi- 
cate a higher  survival  rate.  In  contrast  to  the  adult 
granulosa  cell  tumor,  which  often  recurs  late,  al- 
most all  the  recurrences  of  the  juvenile  tumor 
appear  within  3 postoperative  years  (43,46,49,50, 
51).  In  one  series  of  JGCTs,  the  feature  of  greatest 
prognostic  significance  was  the  stage  of  the  tumor 
(50).  Only  2 of  the  80  stage  I tumors  for  which 
follow-up  information  was  available  were  clini- 
cally malignant.  All  3 stage  II  tumors  were  fatal. 
Although  both  the  mitotic  rate  and  the  degree  of 
nuclear  atypia  correlated  with  the  prognosis 
when  tumors  of  all  stages  were  considered,  no 
such  correlation  was  evident  when  only  stage  I 
tumors  were  evaluated.  Two  studies  of  the  DNA 
content  in  small  series  of  cases  of  JGCT  showed 
that  neither  the  DNA  ploidy  or  the  S-phase  frac- 
tion was  predictive  of  the  outcome  (45,47). 
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STROMAL  TUMORS 


THECOMA 

Definition.  This  is  a stromal  tumor  composed 
of  lipid-containing  cells  that  resemble  theca 
interna  cells,  with  less  than  10  percent  granulosa 
cells.  The  typical  thecoma  is  composed  of  sheets 
of  theca-like  cells;  a variable  fibromatous  compo- 
nent is  usually  present  as  well  (1,2,4,12).  The 
luteinized  thecoma  has  the  basic  appearance  of  a 
fibroma  or  a t}T)ical  thecoma  but  also  contains 
lutein  cells.  These  cells  are  polyhedral  or  roimded 
cells  with  abundant  eosinophilic  to  lipid-rich  C3do- 
plasm  and  central,  roimd  nuclei,  which  typically 
contain  single  prominent  nucleoli  (5,10,18). 

General  Features.  Typical  thecomas  are  ap- 
proximately one  third  as  common  as  granulosa 
cell  tumors.  They  are  usually  estrogenic,  occur 
in  patients  of  an  older  average  age  than  granu- 
losa cell  tumors,  and  are  rare  prior  to  puberty 
and  uncommon  before  the  age  of  30  years.  In  one 
large  series,  84  percent  of  the  patients  were 
postmenopausal,  with  a mean  age  of  59  years; 
only  10  percent  were  under  30  years  of  age  (2). 
In  the  same  series  60  percent  of  the  postmeno- 
pausal women  presented  with  uterine  bleeding 
and  21  percent  had  endometrial  carcinoma. 
Rarely,  thecomas  have  been  associated  with 
other  uterine  tumors  such  as  mullerian  mixed 
tumors  and  endometrial  stromal  sarcomas,  sug- 
gesting a possible  role  of  estrogen  production  in 
the  genesis  of  those  tumors  (9). 

In  one  large  series  of  luteinized  thecomas,  half 
of  them  were  estrogenic,  39  percent  were  non- 
functioning, and  11  percent  were  androgenic  (18). 
Masculinization  is  rarely,  if  ever,  seen  in  associa- 
tion with  typical  thecomas,  presumably  because 
they  contain  enough  aromatase  to  transform  an- 
drogens to  estrogens.  Luteinized  thecomas  occur 
in  younger  patients  than  typical  thecomas.  Al- 
though they  are  most  common  in  postmenopausal 
women,  30  percent  occur  in  patients  under  30 
years  of  age  ( 18).  When,  on  rare  occasions,  crystals 
of  Reinke  are  identified  in  the  lutein-like  cells  of 
what  otherwise  would  be  considered  a luteinized 
thecoma,  the  term  “stromal  Leydig  cell  tumor”  is 
appropriate  (8,11,13,18).  This  tumor  is  virilizing  in 
approximately  half  of  the  cases.  Rare  luteinized 


thecomas  with  distinctive  features  are  associ- 
ated with  sclerosing  peritonitis  (3)  (page  192). 

Gross  Findings.  Thecomas  are  unilateral  in 
97  percent  of  the  cases.  They  range  in  size  from 
small,  impalpable  tumors  to  large,  solid  masses; 
most  are  5 to  10  cm  in  diameter.  Sectioning 
typically  discloses  a solid  yellow  mass  (fig.  10-1), 
but  in  some  cases  the  tumor  is  white  with  only 
focal  tinges  of  yellow;  cystic  change  and  areas  of 
hemorrhage  and  necrosis  occur  occasionally.  Foci 
of  calcification  may  be  present;  extensively  calci- 
fied thecomas  tend  to  occur  in  young  women  (15). 

Microscopic  Findings.  Microscopic  exami- 
nation reveals  masses  of  cells,  most  of  which  are 


Figure  10-1 
THECOIMA 

The  sectioned  surface  is  lobulated  and  yellow.  (Fig.  31 
from  Young  RH,  Scully  RE.  Ovarian  sex  cord-stromal  tu- 
mors: problems  in  differential  diagnosis.  Pathol  Ann 
1988;23(Pt  l):237-96.) 


189 


Tiimoi's  of  the  Ovary,  Maldeueloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Figure  10-2 
THECOMA 

The  tumor  cells  are  vacuolated.  (Fig.  9 from  Young  RH, 
Scully  RE.  Ovarian  sex  cord  stromal  tumors.  Recent  advances 
and  current  status.  Clin  Obstet  Gynecol  1984;11:93-134.) 


Figure  10-3 
THECOMA 

The  tumor  cells  have  abundant  pale,  dense  cytoplasm. 
Hyaline  plaques  are  conspicuous. 


ill-defined  and  oval  or  rounded.  The  cytoplasm  is 
usually  abundant  and  vacuolated  (fig.  10-2)  or 
pale  and  dense  (fig.  10-3);  it  usually  contains 
moderate  to  large  amounts  of  lipid  (fig.  10-4). 
The  nuclei  vary  from  round  to  spindle  shaped 
and  typically  exhibit  little  or  no  atypia;  mitotic 
figures  are  absent  or  infrequent.  Rarely,  large  bi- 
zarre nuclei  with  a degenerative  appearance  are 
seen  (16).  Hyaline  plaques  are  often  conspicuous 
(fig.  10-3).  The  stroma  may  exhibit  calcification  (fig. 
10-5).  In  thecomas,  in  contrast  to  granulosa  cell 
tumors,  reticulin  fibrils  typically  surround  individ- 
ual tumor  cells  (fig.  10-6).  In  luteinized  thecomas, 
lutein  cells  are  present  as  single  cells,  in  nests  (fig. 
10-7),  or  rarely,  in  large  nodules.  Stromal  Leydig 
cell  tumors  have  an  identical  appearance  except 
that  some  of  the  lutein-like  cells  contain  crystals  of 
Reinke  (fig.  10-8). 

Most  of  the  tumors  reported  as  “malignant 
thecomas,”  are  better  interpreted  as  endocrin- 
ologically  inactive  fibrosarcomas  or  diffuse 


granulosa  cell  tumors  (14),  but  rare,  mitotically 
active,  typical  and  luteinized  thecomas  with  nu- 
clear abnormalities  metastasize  (14,18).  The- 
comas, like  fibromas,  are  often  aneuploid  (7),  but 
this  finding  should  not  lead  to  a diagnosis  of 
malignant  thecoma. 

Differential  Diagnosis.  The  dividing  line  be- 
tween thecomas  and  fibromas  is  imprecise.  Be- 
cause of  the  overlap  between  them  some  authors 
use  the  designation  “fibrothecoma.”  We  place  tu- 
mors in  the  fibroma  category  unless  they  contain 
the  typical  C3ftoplasm-rich  cells  of  the  thecoma  or 
show  more  than  minimal  staining  for  a-inhibin. 
Cellular  thecomas  are  occasionally  misinterpreted 
as  granulosa  cell  tumors;  this  differential  diagno- 
sis is  discussed  on  page  174. 

Rarely,  thecomas  contain  scattered  minor 
cellular  aggregates  of  sex  cord  type,  including 
nests  of  indifferent  cells,  nests  of  cells  resembling 
granulosa  cells,  or  tubules  lined  by  cells  resem- 
bling Sertoli  cells.  The  overall  appearance  and 
behavior  of  these  tumors  is  closer  to  those  of  a 
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Figure  10-4 
THECOMA 

The  tumor  cells  contain  abundant  intracytoplasmic  lipid 
demonstrated  by  an  oil  red-0  stain. 


Figure  10-5 
THECOMA 

There  are  several  foci  of  stromal  calcification. 


Figure  10-6 
THECOMA 

Reticulin  stain  highlights  an  investment  of  individual  cells 
by  fibrils.  (Compare  with  figure  9-19.)  (Fig.  65  from  Serov 
SF,  Scully  RE,  Sobin  LH.  Histological  typing  of  ovarian 
tumours.  International  Histological  Classification  of  Tu- 
mours No.  9.  Geneva:  World  Health  Organization,  1973.) 


Figure  10-7 

LUTEINIZED  THECOMA 

A cluster  of  luteinized  cells  is  present  within  fibromatous 
tissue. 
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Figure  10-8 

STROMAI^LEYDIG  CELL  TUMOR 
Crystals  of  Reinke  are  present  within  lutein-like  cells. 


thecoma  than  a granulosa  cell  or  Sertoli-stromal 
cell  tumor;  the  designation  “thecoma  with  minor 
sex  cord  elements”  ( 17 ) is  used  when  the  latter 
account  for  less  than  10  percent  of  the  composi- 
tion of  the  tumor. 

When  a thecoma  is  extensively  luteinized,  its 
appearance  may  suggest  a steroid  cell  tumor. 
Indeed,  Hughesdon  (5)  proposed  that  the  steroid 
cell  tumor  is  a fully  luteinized  thecoma.  Since  the 
typical  luteinized  thecoma  and  steroid  cell  tumor 
differ  greatly  in  their  clinical  and  pathologic  fea- 
tures and  are  almost  always  easily  differentiated, 
they  should  he  classified  separately.  We  diagnose 
steroid  cell  tumor  when  an  underlying  fibroma- 
tous  or  thecomatous  component  is  present  in  less 
than  10  percent  of  the  specimen.  Luteinized  the- 
comas must  also  be  distinguished  from  stromal 
hyperthecosis.  The  latter  is  almost  always  bilat- 
eral in  contrast  to  the  luteinized  thecoma,  which 
is  rarely  bilateral  except  for  the  variant  associ- 
ated with  sclerosing  peritonitis  (see  below).  Mi- 
croscopic examination  of  stromal  hyperthecosis 


Figure  10-9 

LUTEINIZED  THECOMA  IN  PATIENT 
WITH  SCLEROSING  PERITONITIS 

The  sectioned  surface  is  tan-white  with  small  cysts. 
(Courtesy  of  Jun  Miyauchi,  MD,  Tokyo,  Japan.) 

reveals  lutein  cells  on  a background  of  small 
stromal  cells  with  minimal  collagen  production; 
in  luteinized  thecomas,  in  contrast,  the  back- 
ground consists  of  large  collagen-producing  spin- 
dle cells  or  plump  theca  cells. 

The  diffuse  luteinization  of  thecomas  that 
may  occur  in  pregnant  patients  can  lead  to  con- 
fusion with  pregnancy  luteomas.  The  latter, 
however,  are  multiple  in  half  the  cases,  contain 
little  or  no  lipid,  and  do  not  have  a background 
of  fibroma  or  typical  thecoma. 

Luteinized  Thecoma 
with  Sclerosing  Peritonitis 

Fifteen  unusual  ovarian  lesions  associated 
enigmatically  with  sclerosing  peritonitis  have 
been  reported  (3,6),  most  of  them  interpreted  as 
variants  of  luteinized  thecomas.  Like  luteinized 
thecomas  of  the  usual  tjT>e,  these  tumors  occurred 
in  patients  younger  than  those  with  typical  the- 
comas; 10  of  the  15  patients  were  under  30  and  only 
2 over  50  years  of  age.  The  patients  usually  present 
with  abdominal  swelling,  occasionally  with  ascites 
and  symptoms  of  bowel  obstruction.  In  most  cases 
both  ovaries  are  involved,  with  appearances  ranging 
from  large  masses  up  to  31  cm  in  diameter  to 
normal-sized  or  slightly  enlarged  ovaries,  which 
may  have  a prominent  nodular  surface.  The  sec- 
tioned surfaces  may  have  edematous  areas  with 
cyst  formation  (fig.  10-9).  Microscopic  examination 
shows  a dense  proliferation  of  spindle  cells  with 
focal  differentiation  into  lutein  cells  (fig.  10-10), 
which  are  t5T>ically  smaller  than  those  in  the  usual 
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Figure  10-10 

LUTEINIZED  THECOMA  IN  PATIENT 
WITH  SCLEROSING  PERITONITIS 
Nests  of  pale  lutein  cells  are  present  on  a background  of 
spindle  cells.  (Fig.  7 from  Clement  PB,  Young  RH,  Hanna  W, 
Scully  RE.  Sclerosing  peritonitis  associated  with  luteinized 
thecomas  of  the  ovary.  A clinicopathological  analysis  of  six 
cases.  Am  J Surg  Pathol  1994;18:1-13.) 


luteinized  thecoma.  Although  mitotic  figures  are 
absent  or  rare  in  some  cases,  many  tumors  have 
brisk  mitotic  activity,  up  to  47  per  10  high-power 
fields,  predominantly  in  the  spindle  cells  (fig. 
10-11).  In  some  cases  there  is  striking  edema 
with  microcyst  formation;  rarely,  nests  of  cells  of 
sex  cord  type  are  present  within  the  tumors.  The 
peritoneal  process  consists  of  a variably  cellular 
proliferation  of  fibroblasts  and  myofibroblasts  sep- 
arated by  collagen,  fibrin,  and  occasional  inflam- 
matory cells  (fig.  10-12).  Despite  the  high  mitotic 
rate  in  many  cases,  spread  of  tumor  cells  beyond 
the  ovary  has  not  been  reported.  In  several  cases, 
however,  intermittent  episodes  of  small  bowel  ob- 
struction occurred  after  the  ovarian  tumors  were 
excised,  and  three  patients  have  died  of  compli- 
cations of  their  peritoneal  disease. 

The  differential  diagnosis  of  this  variant  of  lu- 
teinized thecoma  includes  stromal  h3^erthecosis. 
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Figure  10-11 

LUTEINIZED  THECOMA  IN  PATIENT 
WITH  SCLEROSING  PERITONITIS 
Spindle  cells  with  plump  nuclei  exhibit  prominent  mitotic 
activity.  (Fig.  6 from  Clement  PB,  Young  RH,  Hanna  W Scully 
RE.  Sclerosing  peritonitis  associated  with  luteinized  thecomas 
of  the  ovary.  A clinicopathological  analysis  of  six  cases . Am  J Surg 
Pathol  1994;18:1-13.) 


Figure  10-12 

SCLEROSING  PERITONITIS  IN  PATIENT 
WITH  LUTEINIZED  THECOMA 
A cellular  fibroblastic  proliferation  surrounds  lobules  of 
omental  fat.  (Fig.  9 from  Clement  PB,  Young  RH,  Hanna  W, 
Scully  RE,  Sclerosing  peritonitis  associated  with  luteinized 
thecomas  of  the  ovary.  A clinicopathological  analysis  of  six 
cases.  Am  J Surg  Pathol  1994;18:1-13.) 
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Figure  10-13 
FIBROMA 

The  sectioned  surface  is  chalky  white  and  appears  flat, 

massive  edema,  and  fibromatosis.  Stromal  hyper- 
thecosis,  however,  is  not  accompanied  by  ascites, 
does  not  cause  marked  ovarian  enlargement,  and 
lacks  mitotic  activity  Massive  edema  and  fibro- 
matosis, in  contrast  to  this  variant  of  luteinized 
thecoma,  are  hypocellular  and  associated  with 
either  diffuse  marked  edema  or  diffuse  collagen 
deposition.  Edematous  cellular  fibromas  and 
sclerosing  stromal  tumors  are  typically  unilat- 
eral, are  unassociated  with  peritonitis,  and  lack 
the  striking  mitotic  activity  seen  in  some  lutein- 
ized thecomas  with  sclerosing  peritonitis. 

FIBROMA  AND  CELLULAR  FIBROMA 

Definition.  These  tumors  are  composed  en- 
tirely or  almost  entirely  of  spindle,  oval,  or  round 
cells  forming  variable  amounts  of  collagen. 

General  Features.  Fibromas  account  for  4 
percent  of  all  ovarian  tumors.  They  occur  at  all 
ages,  but  are  most  frequent  during  middle  age, 
with  an  average  patient  age  of  48  years;  fewer 
than  10  percent  of  fibromas  are  encountered  in 
patients  under  the  age  of  30  years  (20),  and  they 
are  rare  in  children  (19).  The  fibroma  is  only 
exceptionally  associated  with  evidence  of  steroid 
hormone  production  but  is  occasionally  accompa- 
nied by  two  unusual  clinical  syndromes:  Meigs’ 


Figure  10-14 
FIBROMA 

The  sectioned  surface  is  edematous  and  focaUy  hemorrhagic. 


syndrome  (page  389)  (23)  and  the  nevoid  basal 
cell  carcinoma  syndrome  (Gorlin’s  S3mdrome) 
(page  387).  The  former,  which  complicates  about 
1 percent  of  ovarian  fibromas,  is  defined  as  ascites 
and  pleural  effusion  accompanying  a fibrous  ovar- 
ian tumor,  usually  a fibroma,  and  disappearing 
after  the  removal  of  the  tumor.  Ascites  alone  is 
associated  with  10  to  15  percent  of  ovarian  fibro- 
mas over  10  cm  in  diameter  (25). 

Gross  Findings.  Fibromas  are  bilateral  in 
about  8 percent  of  the  cases  (20).  They  range  in 
size  from  microscopic  to  very  large,  with  an  aver- 
age diameter  of  6 cm  (20).  Sectioning  typically 
reveals  hard,  fiat,  chalky-white  surfaces  (fig.  10- 
13 ) . Areas  of  edema,  occasionally  with  cyst  forma- 
tion, are  relatively  common,  and  some  tumors  are 
predominantly  edematous  (fig.  10-14)  or  cystic. 
Hemorrhage  is  occasionally  seen,  usually  in  tu- 
mors that  prove  to  be  cellular  on  microscopic 
examination.  Focal  or  diffuse  calcification  is  ob- 
served in  fewer  than  10  percent  of  the  cases,  but, 
this  feature,  along  with  bilateral  involvement,  is 
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Figure  10-15 
FIBROMA 

The  cells  are  arranged  in  a storiform  pattern. 


almost  always  present  in  patients  with  the  ne- 
void hasal  cell  carcinoma  syndrome. 

Microscopic  Findings.  Microscopic  exami- 
nation reveals  intersecting  bundles  of  spindle 
cells  producing  collagen;  a storiform  pattern  is 
often  seen  (figs.  10-15, 10-16).  Hyaline  bands  are 
not  uncommon.  Many  tumors  show  varying  de- 
grees of  intercellular  edema  (fig.  10-17),  which 
may  have  a m}rxoid  appearance.  The  cytoplasm 
of  the  neoplastic  cells  may  contain  small  quanti- 
ties of  lipid.  Occasionally,  it  contains  eosinophilic 
hyaline  droplets  (fig.  10-18).  Most  fibromas  are 
only  moderately  cellular,  exhibit  no  nuclear  aty- 
pia,  and  have  only  rare  mitotic  figures.  Approxi- 
mately 10  percent  of  fibromas  are  densely  cellu- 
lar (closely  approaching  or  attaining  the 
cellularity  of  a diffuse  granulosa  cell  tumor)  and 
merit  the  designation  “cellular  fibroma”  (fig.  10- 
19)  (24);  mitotic  figures  are  found  in  increased 
numbers  in  these  tumors,  which  have  an  average 
mitotic  count  of  3 or  fewer  per  10  high-power  fields. 
An  occasional  fibroma  contains  a minor  component 


Figtire  10-16 
FIBROMA 

The  cells  have  small  spindle-shaped  and  round  nuclei 
lacking  atypia  or  mitotic  activity.  (Fig.  67  from  Serov  SF, 
Scully  RE,  Sobin  LH.  Histological  typing  of  ovarian  tu- 
mours. International  Histological  Classification  of  Tumours 
No.  9.  Geneva:  World  Health  Organization,  1973.) 

of  sex  cord  elements  (fig.  10-20)  (17).  One  fi- 
broma was  associated  with  Leydig  cell  hyperpla- 
sia in  the  adjacent  stroma  (21). 

Differential  Diagnosis.  Fibromas  must  be 
distinguished  fi'om  thecomas  (page  190)  as  well  as 
several  non-neoplastic  ovarian  processes,  specific- 
ally massive  edema,  fibromatosis,  and  stromal 
hyperplasia.  The  first  two  disorders  are  usually 
unilateral  but  may  be  bilateral.  Massive  edema  is 
characterized  by  a proliferation  of  ovarian  stromal 
cells  with  marked  intercellular  edema,  and 
fibromatosis  by  the  production  of  abimdant  dense 
collagen.  Unlike  fibromas,  which  almost  always 
displace  follicles,  corpora  lutea,  and  corpora  al- 
bicantia,  massive  edema  and  fibromatosis  encom- 
pass these  structures.  Stromal  hyperplasia,  in  con- 
trast to  the  ovarian  fibroma,  is  almost  always 
bilateral  and  is  characterized  by  a multinodular 
or  diffuse  proliferation  of  closely  packed,  small 
stromal  cells  with  minimal  collagen  formation. 


195 


Tumors  of  the  Ova?y,  Mcildeveloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Figure  10-17 
FIBROMA 

There  is  prominent  intercellular  edema.  (Fig.  68  from 
Serov  SF,  Scully  RE,  Sobin  LH.  Histological  typing  of  ovar- 
ian tumours.  International  Histological  Classification  of 
Tumours  No.  9.  Geneva:  World  Health  Organization,  1973.) 


Figure  10-19 
CELLULAR  FIBROMA 

The  tumor  is  cellular  but  devoid  of  significant  atypia.  A 
mitotic  figure  is  evident. 


Figure  10-18 
FIBROMA 

Numerous  small  hyaline  droplets  are  present. 


Figure  10-20 

FIBROMA  WITH  MINOR  SEX  CORD  ELEMENTS 

Sertoliform  tubules  are  scattered  within  a fibromatous 
tumor.  (Fig.  4 from  Young  RH,  Scully  RE.  Ovarian  stromal 
tumors  with  minor  sex  cord  elements.  A report  of  seven 
cases.  Int  J Gynecol  Pathol  1983;2:227-34.) 
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Distinction  of  a fibroma  from  a primary  en- 
dometrioid or  metastatic  endometrial  stromal 
sarcoma  and  from  a Krukenberg  tumor  is  dis- 
cussed on  pages  135  and  339,  respectively. 

Prognosis.  Ovarian  fibromas  are  almost  al- 
ways benign.  Cellular  forms  with  an  average  of 
3 or  fewer  mitotic  figures  per  10  high-power 
fields  and  no  more  than  minimal  nuclear  atypia 
have  a low  malignant  potential,  however,  occa- 
sionally recurring  in  the  pelvis  or  upper  abdo- 
men, particularly  if  they  are  adherent  or  rup- 
tured (24).  One  fibroma  that  presumably  lacked 
any  unusual  features  was  associated  with  peri- 
toneal implants  (22). 

FIBROSARCOMA 

Only  pure  fibrosarcomas  are  considered  here; 
those  that  are  components  of  more  complex  neo- 
plasms are  discussed  elsewhere.  In  our  experience 
pure  fibrosarcomas  are  among  the  most  common 
forms  of  ovarian  sarcoma.  They  may  be  seen  at  any 
age  but  are  found  most  often  in  older  women 
(26-30).  They  are  usually  unilateral  and  large. 
Sectioning  typically  shows  solid  tissue,  which  com- 
monly has  areas  of  hemorrhage  and  necrosis. 
Occasionally,  when  a fibrosarcoma  occupies  only 
a portion  of  a fibromatous  tumor  its  presence  may 
not  be  suspected  on  gross  examination. 

Microscopic  examination  shows  a densely 
cellular  neoplasm  with  moderate  to  severe  nu- 
clear atypia  and  an  average  mitotic  count  of  4 or 
more  per  10  high-power  fields  (fig.  10-21).  Abnor- 
mal mitotic  figures  and  areas  of  necrosis  and 
hemorrhage  are  common. 

Primary  and  metastatic  endometrioid  stromal 
sarcomas,  which  are  typically  composed  of  small 
cells  with  round  nuclei  and  scanty  C3ftoplasm,  may 
be  confused  with  fibrosarcomas  if  the  characteris- 
tic arterioles  of  the  former  tumors  are  overlooked. 

The  ovarian  fibrosarcomas  that  have  been 
reported  have  been  associated  with  a malignant 
course. 

SCLEROSING  STROMAL  TUMOR 

Definition.  This  tumor  is  characterized  by 
cellular  pseudolobules  that  are  composed  of  fi- 
broblasts and  rounded  vacuolated  cells  and  are 
separated  by  edematous  or  dense,  much  less 
cellular  collagenous  tissue. 


Figure  10-21 
FIBROSARCOMA 

There  is  moderate  cytologic  at}rpia  with  mitotic  figures, 
including  atypical  forms. 

General  Features.  This  tumor  differs  clini- 
cally from  fibromas  and  thecomas  by  being  most 
common  in  the  first  three  decades,  during  which 
over  80  percent  of  the  cases  occur;  the  average 
patient  age  is  27  years  (46).  In  contrast  to  the 
thecoma,  the  sclerosing  stromal  tumor  has  been 
associated  with  evidence  of  estrogen  secretion 
only  rarely;  androgenic  manifestations  have 
been  present  in  two  cases  during  pregnancy 
(31,36).  All  sclerosing  stromal  tumors  encoun- 
tered to  date  have  been  benign  (31—47). 

Gross  Findings.  The  tumors  are  typically 
unilateral,  discrete,  and  sharply  demarcated.  The 
sectioned  surface  is  basically  solid  and  white  but 
often  shows  areas  of  edema  and  cyst  formation,  as 
well  as  yellow  foci  (figs.  10-22,  10-23).  A rare 
tumor  forms  a unilocular  cyst  (46). 

Microscopic  Findings.  Microscopic  exami- 
nation discloses  a pseudolobular  pattern  (figs.  10- 
24, 10-25)  in  which  cellular  nodules  are  separated 
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Figure  10-22 

SCLEROSING  STROMAL  TUMOR 
The  sectioned  surface  of  the  tumor  is  white  and  edema- 
tous centrally,  and  yellow  at  the  periphery.  (Fig.  1 from 
Chalvardjian  A,  Scully  RE.  Sclerosing  stromal  tumors  of  the 
ovary.  Cancer  1973;31:664-70.) 


Figure  10-23 

SCLEROSING  STROMAL  TUMOR 
The  sectioned  surface  contains  a number  of  cysts. 


by  poorly  cellular  areas  of  densely  collagenous  or 
edematous  connective  tissue.  Prominent  thin- 
walled  vessels  are  commonly  present  within  the 
nodules  (fig.  10-26),  which  may  also  exhibit  vary- 
ing degrees  of  sclerosis.  The  vessels  may  be  di- 


Figure  10-24 

SCLEROSING  STROMAL  TUMOR 

Cellular  pseudolobules  are  separated  by  edematous 
hypocellular  fibrous  tissue.  (Fig.  74  from  Young  RH,  Clem- 
ent PB,  Scully  RE.  Pathology  of  the  ovary.  In:  Sternberg  SS, 
ed.  Diagnostic  surgical  pathology,  Vol  2,  2nd  ed.  New  York: 
Raven  Press,  1994:2235.) 

lated  and  resemble  those  of  a hemangioperi- 
cytoma (fig.  10-27).  The  cellular  component  of 
the  nodules  consists  of  a disorganized  admixture 
of  fibroblasts  and  rounded,  vacuolated  cells  (fig. 
10-26).  The  latter  cells  appear  to  be  degenerating 
lutein  cells  with  shrunken  nuclei,  which  occa- 
sionally are  eccentric  and  resemble  signet-ring 
cells  (fig.  10-28).  In  the  rare  functioning  tumors 
the  lutein  cells  more  closely  resemble  those  of  a 
luteinized  thecoma;  occasionally,  lutein  cells 
with  abundant  eosinophilic  cjdoplasm  are  also 
prominent  in  nonfunctioning  tumors. 

Differential  Diagnosis.  This  neoplasm  has  a 
much  more  heterogeneous  appearance  than  either 
a fibroma  or  a thecoma.  It  is  most  closely  related  to 
the  luteinized  thecoma  but  its  distinctive  pseudo- 
lobular  pattern,  its  intimate  admixture  of  fibro- 
blasts and  inactive-appearing  lutein  cells,  and  its 
ectatic  blood  vessels  are  not  found  in  the  latter 
tumor.  Occasionally,  the  signet-ring-like  cells  in 
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Figure  10-25 

SCLEROSING  STROMAL  TUMOR 
Cellular  pseudolobules  are  separated  by  fibrous  stroma. 


Figure  10-26 

SCLEROSING  STROMAL  TUMOR 
The  collagen-producing  spindle  cells  are  admixed  with 
rounded  vacuolated  cells. 


Figure  10-27 
SCLEROSING 
STROMAL  TUMOR 
A pseudolobule  is  richly  vascular- 
ized, simulating  a hemangiopericytoma. 
(Fig.  5 from  Chalvardjian  A,  Scully  RE. 
Sclerosing  stromal  tumors  of  the  ovary. 
Cancer  1973;31:664-70.) 
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Figure  10-28 

SCLEROSING  STROMAL  TUMOR 

Many  vacuolated  cells  have  eccentric  nuclei,  simulating 
signet-ring  cells. 

a sclerosing  stromal  tumor  suggest  a Krukenberg 
tumor  but  their  cytoplasm  contains  lipid  rather 
than  mucin.  The  ectatic  vessels  in  the  cellular 
pseudolobules  sometimes  suggest  a hemangio- 
pericytoma, but  the  latter  lacks  the  other  distinc- 
tive features  of  the  sclerosing  stromal  tumor. 

SIGNET-RING  STROMAL  TUMOR 

Definition.  This  is  a cellular  stromal  tumor 
containing  signet-ring-like  cells  that  do  not  con- 
tain mucin  or  lipid. 

General  Features.  Only  five  examples  of 
this  neoplasm  have  been  described  (48-50).  All 
of  them  have  occurred  in  adults  and  have  been 
nonfunctioning. 

Pathology.  Two  of  the  five  tumors  were  both 
solid  and  cystic;  the  others  were  uniformly  solid. 
Microscopic  examination  reveals  spindle  cells 
that  merge  almost  imperceptibly  with  rounded 


Figure  10-29 

SIGNET-RING  STROMAL  TUMOR 
There  is  a diffuse  growth  of  cells  with  eccentric  nuclei 
and  clear  cytoplasm. 

cells  containing  eccentric  nuclei  and  single  large 
vacuoles,  resembling  signet-ring  cells  (fig.  10- 
29).  The  signet-ring  cell  component  may  be  dif- 
fuse or  may  occupy  only  a portion  of  an  otherwise 
typical  fibroma.  Stains  for  mucin  and  lipid  are 
negative.  Ultrastructural  examination  has  sug- 
gested that  the  vacuoles  may  have  several  ori- 
gins. In  some  cases  they  appear  to  result  from 
generalized  edema  of  the  C3doplasmic  matrix,  in 
other  cases  from  swelling  of  mitochondria,  and 
in  still  others  from  cytoplasmic  pseudoinclusions 
of  edematous  extracellular  matrix  (48). 

Differential  Diagnosis.  This  tumor  must  be 
distinguished  from  other  neoplasms  with  signet- 
ring-like cells,  especially  the  Krukenberg  tumor. 
Mucin  stains  facilitate  this  differential  diagno- 
sis. The  signet-ring  stromal  tumor  lacks  the 
pseudolobulation  and  lipid-rich  cells  of  a scleros- 
ing stromal  tumor. 
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SERTOLI-STROMAL  CELL  TUMORS 
MIXED  AND  UNCLASSIFIED  SEX  CORD-STROMAL  TUMORS 


SERTOLI-STROMAL  CELL  TUMORS 

“Sertoli-stromal  cell  tiunors”  is  a generic  term  for 
tumors  composed  of  Sertoli  cells,  cells  resembling 
rete  epithelial  cells,  and  Leydig  cells,  either  in  pure 
form  or  as  mixtures  of  any  of  these  cell  types. 

Sertoli  Cell  Tumor 

Definition.  This  tumor  is  characterized  by 
hollow  or  solid  tubules  separated  by  a stroma 
that  contains  only  rare  or  no  Leydig  cells.  Tu- 
mors with  a predominant  component  of  annular 
tuhules,  considered  by  some  authors  (7)  to  he 
Sertoli  cell  tumors,  are  designated  separately  as 
sex  cord  tumors  with  annular  tuhules  by  the 
World  Health  Organization  (WHO). 

General  Features.  These  tumors  account  for 
approximately  4 percent  of  Sertoli-stromal  cell 
tumors  (7-9,11).  They  may  be  seen  at  any  age, 
with  an  average  age  of  30  years  (11).  They  are 
usually  nonfunctioning  but  may  be  estrogenic  or 
occasionally  androgenic.  Seven  tumors,  most  or 
all  of  which  appear  to  have  been  of  the  lipid-rich 
type,  have  resulted  in  isosexual  pseudoprecocity. 
Four  of  these  tumors,  two  of  them  from  sisters 
(6)  and  two  others  of  the  uncommon  oxyphil  cell 
tj^De  (4),  were  from  patients  with  the  Peutz- 
Jeghers  syndrome.  One  Sertoli  cell  tumor  was 
associated  with  high  levels  of  serum  progester- 
one and  estrogen  (10),  and  a few  tumors  were 
associated  with  renin  production  (page  382) 
(2,3,5).  One  Sertoli  cell  tumor  was  malignant, 
with  distant  metastases  (11). 

Gross  Findings.  All  the  Sertoli  cell  tumors 
reported  to  date  have  been  unilateral  and  stage 
I.  They  average  9 cm  in  diameter  and  typically 
form  lohulated,  solid,  yellow  (fig.  11-1)  or  hrown 
masses  (11). 

Microscopic  Findings.  Microscopic  exami- 
nation shows  a variable  component  of  tuhules, 
which  may  be  round  or  elongated,  hollow  or  solid, 
or  have  a combination  of  these  features  (figs.  11-2- 
11-5).  The  tubules  often  grow  in  lobules  separated 
by  a typically  fibrous  stroma,  which  may  he 
hyalinized  and  sometimes  replaces  the  tubules  in 


portions  of  the  neoplasm.  The  hollow  tubules  are 
lined  by  cuboidal  cells  with  moderate  (fig.  11-3) 
to  abundant  C3doplasm,  which  may  be  dense  and 
eosinophilic  or  pale  and  vacuolated.  The  solid 
tubules  may  contain  closely  packed  cells  with 
small  nuclei  and  scanty  cytoplasm  (fig.  11-4)  or 
large  cells,  which  may  be  oxyphilic  (fig.  11-5)  or 
have  abundant  cytoplasmic  lipid  (lipid-rich 
Sertoli  cell  tumor)  (fig.  11-2).  In  all  forms  of 
Sertoli  cell  tumor  the  tubular  pattern  may  merge 
with  a diffuse  arrangement  of  the  neoplastic  cells. 
A few  Leydig  cells  may  be  present.  There  is  usually 
little,  if  any,  nuclear  atypia  or  mitotic  activity  but 
rare  tumors  have  significant  degrees  of  each;  the 
one  fatal  tumor  was  poorly  differentiated  focally 
(11).  Immunohistochemical  staining  of  Sertoli 
cell  tumors  has  typically  shown  reactivity  for 
cytokeratins,  and  in  one  study  two  of  five  tumors 
were  positive  for  vimentin  (1).  A negative  immu- 
nohistochemical reaction  for  epithelial  mem- 
brane antigen  and  a positive  reaction  for  a-in- 
hibin  are  helpful  in  confirming  the  diagnosis  of 
Sertoli  cell  tumor  (page  125)  (4a,lla). 


Figure  11-1 

SERTOLI  CELL  TUMOR 
The  sectioned  surface  is  yellow  and  lohulated. 
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Figure  11-2 

LIPID-RICH  SERTOLI  CELL  TUMOR 
Anastomosing  solid  tubules  contain  cells  with  abundant 
pale  cytoplasm  that  contained  lipid. 


Figure  11-4 

SERTOLI  CELL  TUMOR 

Solid  tubules  resemble  those  of  the  prepubertal  testis 
except  for  their  greater  cellularity. 


Figure  11-3 

SERTOLI  CELL  TUMOR 

Hollow  tuhules  are  lined  by  cuboidal  cells  with  bland 
cytologic  features. 


The  tumor  cells  have  abundant  cytoplasm  that  was  eo- 
sinophilic. (Fig.  3 from  Ferry  JA,  Young  RH,  Engel  S,  Scully 
RE , Oxyphilic  Sertoli  cell  tumor  of  the  ovary.  A report  of  three 
cases,  two  in  patients  with  the  Peutz-Jeghers  syndrome.  Int 
J Gynecol  Pathol  1994;13;259-66. ) 
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Sertoli-Leydig  Cell  Tumors 

Definition.  These  tumors  are  composed  of 
Sertoli  cells  and  cells  of  stromal  derivation,  in- 
cluding Leydig  cells,  in  variable  proportions  and 
variable  degrees  of  differentiation.  There  may  be 
a prominent  component  of  cells  resembling  rete 
epithelial  cells  growing  in  patterns  similar  to 
those  of  the  rete  testis.  Sertoli-Leydig  cell  tu- 
mors have  been  divided  by  WHO  into  four  major 
subtypes,  three  of  which  have  variants  that  con- 
tain heterologous  elements  such  as  mucinous 
epithelium,  carcinoid,  cartilage,  and  skeletal 
muscle  (Table  2-1). 

General  Features.  These  tumors  account  for 
less  than  0.5  percent  of  all  ovarian  tumors  (20,21, 
25,31,35).  The  average  patient  age  is  25  years;  75 
percent  of  the  patients  are  30  years  of  age  or 
younger  and  only  10  percent  are  over  50  years  of 
age  (31).  The  well-differentiated  tumors  occur  at 
an  average  age  of  35  years  (34)  and  retiform 
tumors  at  an  average  age  of  15  years  (31,32). 

Although  the  most  striking  mode  of  presenta- 
tion of  Sertoli-Leydig  cell  tumors  is  virilization, 
it  occurs  in  only  about  one  third  of  the  cases  (31). 
In  such  cases  a patient  who  has  been  having 
normal  periods  typically  experiences  oligomenor- 
rhea, followed  within  a few  months  by  amenor- 
rhea. There  is  a concomitant  loss  of  female  sec- 
ondary sex  characteristics,  with  atrophy  of  the 
breasts  and  disappearance  of  normal  bodily  con- 
tours. Progressive  masculinization  is  heralded 
by  acne,  with  hirsutism,  temporal  balding,  deep- 
ening of  the  voice,  and  enlargement  of  the  clitoris 
following  in  its  wake.  The  androgen  secretion  by 
the  tumor  may  also  result  in  erythrocytosis.  Al- 
though two  early  studies  had  reported  an  in- 
creased frequency  of  virilization  in  association 
with  poorly  differentiated  tumors  (20,21),  there 
was  no  significant  difference  in  its  frequency 
among  the  various  subtypes  in  the  largest  re- 
ported series  except  that  it  was  lower  in  associa- 
tion with  retiform  tumors  and  variants  contain- 
ing heterologous  elements  (31). 

Plasma  levels  of  testosterone,  androstenedi- 
one,  and  other  androgens,  alone  or  in  combina- 
tion, may  be  elevated.  The  urinary  17-ketoste- 
roid  values  are  usually  normal  or  only  slightly 
raised  although  occasionally,  a high  level  has 
been  recorded.  These  findings  are  in  contrast  to 
those  associated  with  virilizing  adrenal  tumors. 


which  may  be  accompanied  by  high  urinary  lev- 
els of  17-ketosteroids.  The  values  for  plasma 
androgens  and  urinary  17-ketosteroids  are  not 
reliable,  however,  in  the  differentiation  of  ovar- 
ian and  adrenal  virilizing  tumors  since  the  latter 
are  often  associated  with  elevated  testosterone 
and  normal  urinary  17-ketosteroid  levels.  Also, 
tests  involving  attempted  stimulation  by  tropic 
hormones  and  suppression  by  gonadal  and  adre- 
nocortical steroids  have  not  proved  decisive  in 
differentiating  these  tumors.  Approximately  20 
Sertoli-Leydig  cell  tumors  associated  with  ele- 
vated serum  levels  of  alpha-fetoprotein  have 
been  reported  (17),  but  values  as  high  as  those 
accompanying  yolk  sac  tumors  are  rare  (29). 

Approximately  50  percent  of  patients  with 
Sertoli-Leydig  cell  tumors  have  no  endocrine 
manifestations,  and  usually  complain  of  abdom- 
inal swelling  or  pain.  Occasional  tumors  have 
been  associated  with  estrogenic  manifestations, 
including  menometrorrhagia  in  women  in  the 
reproductive  age  group  and  postmenopausal 
bleeding  in  older  women  (31).  Other  unusual 
clinical  aspects  of  these  tumors  are  their  rare 
association  with  sarcoma  botryoides  of  the  cer- 
vix, occasional  association  with  thyroid  disease, 
and  rare  familial  occurrence  (page  388)  (31). 

Gross  Findings.  Over  98  percent  of  Sertoli- 
Leydig  cell  tumors  are  unilateral.  The  tumors 
are  stage  la  in  about  80  percent  of  the  cases; 
rupture  or  involvement  of  the  external  surface  of 
the  ovary  occurs  in  12  percent  of  the  cases  and 
ascites  in  4 percent.  Only  2 to  3 percent  of  the 
tumors  have  spread  beyond  the  ovary  at  presen- 
tation, usually  within  the  pelvis  and  occasionally 
into  the  upper  abdomen  (31). 

These  tumors  vary  as  greatly  in  their  gross 
appearance  as  granulosa  cell  tumors  but  less  often 
contain  cysts  filled  with  blood  and  rarely  form 
unilocular  thin-walled  cysts  (figs.  11-6-11-10). 
They  vary  from  microscopic  lesions  to  huge 
masses,  but  most  are  between  5 and  20  (average, 
13.5)  cm  in  diameter  (31).  They  are  often  solid, 
lobulated,  yellow  masses  (fig.  11-6).  Poorly  differ- 
entiated tumors,  including  those  with  mesenchy- 
mal heterologous  elements  (fig.  11-9)  (23),  tend 
to  be  larger  than  well-differentiated  tumors  and 
contain  areas  of  hemorrhage  and  necrosis  more 
frequently.  Tumors  with  heterologous  (fig.  11-8)  or 
retiform  (fig.  11-10)  components  are  more  often 
cystic  than  other  forms  but  rarely,  tumors  without 
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Figure  11-6 

SERTOLI-LEYDIG  CELL  TUMOR 
The  sectioned  surface  is  lobulated  and  bright  yellow. 


Figure  11-7 

SERTOLI-LEYDIG  CELL  TUMOR 
The  sectioned  surface  contains  numerous  cysts.  This 
tumor  did  not  have  a retiform  component  or  heterologous 
mucinous  elements. 


either  of  these  components  are  predominantly 
cystic  (fig.  11-7).  The  cysts  in  the  retiform  tumors 
may  contain  numerous  papillae  and  polypoid 
excrescences,  which  vary  from  small  to  large  and 
edematous,  simulating  serous  papillary  cystic 
tumors  or  a hydatidiform  mole  (fig.  11-10)  (32). 
Tumors  with  a large  heterologous  mucinous 
component  (fig.  11-8)  may  be  mistaken  for 
mucinous  cystic  tumors  on  gross  examination. 

Microscopic  Findings.  Well  differentiated 
Sertoli-Leydig  cell  tumors  are  characterized  by 
a predominantly  tubular  pattern  (figs.  11-11, 
11-12)  (34).  On  low-power  examination  fibrous 
bands  are  often  conspicuous,  separating  lobules 
composed  of  hollow,  or  less  often,  solid,  tubules 
and  Leydig  cells;  in  some  tumors  tubules  of  both 
types  are  present.  The  hollow  tubules  are  typi- 
cally round  to  oval  and  small  (fig.  11-11),  but  may 


Figure  11-8 

SERTOLI-LEYDIG  CELL  TUMOR 
WITH  HETEROLOGOUS  ELEMENTS 
The  right  half  of  the  sectioned  surface  is  composed  of 
thin-walled  cysts  that  were  filled  with  mucin. 


206 


Sertoli-Stromal  Cell,  Mixed  and  Unclassified  Sex  Cord-Stromal  Tumors 


Figure  11-9 

SERTOLI-LEYDIG  CELL  TUMOR, 

POORLY  DIFFERENTIATED,  WITH 
MESENCHYMAL  HETEROLOGOUS  ELEMENTS 
The  sectioned  surface  shows  extensive  hemorrhage  and 
necrosis. 

be  slightly  irregular  or  cystically  dilated;  rarely, 
they  simulate  endometrial  glands  (fig.  11-12)  (16). 
The  lumens  are  usually  devoid  of  conspicuous 
secretion  but  in  some  cases  eosinophilic  fluid, 
which  is  occasionally  mucicarminophilic,  is  pres- 
ent. The  solid  tuhules  are  t3rpically  elongated  but 
may  be  round  or  oval,  and  may  resemble  prepu- 
bertal or  atrophic  testicular  tuhules.  The  tuhules 
contain  cells  with  moderate  to  large  amounts  of 
cytoplasm  that  may  he  dense  or  vacuolated  and 
lipid-rich;  the  cells  lining  hollow  tuhules  are  typi- 
cally cuhoidal  or  columnar.  The  nuclei  are  round 
or  oblong  without  prominent  nucleoli;  nuclear  aty- 
pia  is  usually  absent  or  minimal  and  mitotic  fig- 
ures are  rare.  The  stromal  component  consists  of 
bands  of  mature  fibrous  tissue  in  which  variable 
but  usually  conspicuous  numbers  of  Leydig  cells 
are  present  (fig.  11-11);  they  contain  variable 
amounts  of  lipid  and  occasionally  abundant 


Figure  11-10 

SERTOLI-LEYDIG  CELL  TUMOR,  RETIFORM 
Numerous  polypoid,  vesicIe-Iike  structures  occupy  the 
lumen  of  a cyst.  (Fig.  1 from  Young  RH,  Scully  RE.  Ovarian 
Sertoli-Leydig  cell  tumors  with  a retiform  pattern:  a prob- 
lem in  histopathologic  diagnosis.  A report  of  25  cases.  Am  J 
Surg  Pathol  1983;7:755-71.) 


Figure  11-11 

SERTOLI-LEYDIG  CELL  TUMOR, 

WELL  DIFFERENTIATED 
Well  differentiated  tubules  are  separated  by  Leydig  cells 
with  abundant  eosinophilic  cytoplasm. 
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Figure  11-12 

SERTOLI-LEYDIG  CELL  TUMOR, 

WELL  DIFFERENTIATED 
The  tubules  are  irregular  in  shape  and  lined  by  stratified 
epithelium,  resembling  endometrial  glands.  Numerous  Leydig 
cells  are  present  in  the  intei’vening  stroma.  ( Fig,  6 from  Young 
RH,  Scully  RE.  Well  differentiated  ovarian  Sertoli-Leydig 
cell  tumors.  A clinicopathological  analysis  of  23  cases.  Int  J 
Gynecol  Pathol  1984;3:77-90.) 


Figure  11-13 

SERTOLI-LEYDIG  CELL  TUMOR 
OF  INTERMEDIATE  DIFFERENTIATION 
Irregular  clusters  and  cords  of  darkly  staining  Sertoli 
cells  are  associated  with  a nodule  of  Leydig  cells  (top).  (Fig. 
46  from  Young  RH,  Scully  RE.  Ovarian  sex  cord-stromal 
tumors:  problems  in  differential  diagnosis.  Pathol  Ann 
1988;23(Pt  l):237-96.) 


lipochrome  pigment.  Rare  crystals  of  Reinke  can  be 
found  in  approximately  20  percent  of  the  cases  (34). 

Sertoli-Leydig  cell  tumors  of  intermediate 
and  poor  differentiation  form  a continuum  char- 
acterized by  a variety  of  patterns  and  combina- 
tions of  cell  types  (figs.  11-13-11-26).  There  may 
be  intermediate  differentiation  in  some  areas 
and  poor  differentiation  in  others;  less  com- 
monly, tumors  of  intermediate  differentiation 
contain  well-differentiated  foci.  Either  the 
Sertoli  cells,  Leydig  cells,  or  both  exhibit  variable 
degrees  of  immaturity. 

In  tumors  of  intermediate  differentiation,  im- 
mature Sertoli  cells  with  small,  round,  oval,  or 
angular  nuclei  are  arranged  typically  in  ill-defined 
masses,  often  creating  a lobulated  appearance  on 
low-power  examination.  Within  the  masses  the 
Sertoli  cells  may  be  arranged  diffusely  or  in  aggre- 
gates (fig.  11-14).  Solid  and  hollow  tubules;  nests; 
thin,  usually  short,  cords  (figs.  11-15,  11-16)  re- 
sembling the  sex  cords  of  the  embryonic  testis; 


and  occasionally,  broad  columns  of  Sertoli  cells 
may  be  present  (fig.  11-18).  Small  or  large  cysts 
may  be  conspicuous  (fig.  11-19),  sometimes  con- 
taining eosinophilic  secretion  and  creating  a thy- 
roid-like  appearance  (fig.  11-20).  Follicle-like 
spaces  are  encountered  occasionally.  Rarely,  hob- 
nail-like  cells  line  cysts.  The  Sertoli  cells,  Leydig 
cells,  or  both  exceptionally  have  bizarre  nuclei 
similar  to  those  seen  in  other  sex  cord — stromal 
tumors  (33).  The  Sertoli  cell  aggregates  are  sepa- 
rated by  a stromal  component  that  ranges  from 
fibromatous  to  densely  cellular  to  edematous,  and 
typically  contains  clusters  of  well  differentiated 
Leydig  cells  (figs.  11-12-11-14, 11-16, 11-17, 11-21). 
Edematous  fibrous  tissue  may  also  separate  indi- 
vidual tumor  cells.  Edema  is  particularly  conspic- 
uous in  tumors  from  pregnant  patients  (fig.  11-24), 
often  obscuring  t3p)ical  patterns.  Occasionally, 
part  or  all  of  the  stromal  component  is  made  up 
of  immature,  cellular  mesenchymal  tissue.  The 
Sertoli  and  Leydig  cells,  singly  or  together,  may 
contain  variable  and  sometimes  large  amounts  of 
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Figure  11-14 

SERTOLI-LEYDIG  CELL  TUMOR 
OF  INTERMEDIATE  DIFFERENTIATION 
Anastomosing  aggregates  of  darkly  staining  Sertoli 
cells  are  separated  by  clusters  of  Leydig  cells.  The  latter 
have  abundant  cytoplasm,  which  was  eosinophilic,  and 
nuclei  with  prominent  nucleoli. 


Figure  11-15 

SERTOLI-LEYDIG  CELL  TUMOR  OF 
INTERMEDIATE  DIFFERENTIATION 
Numerous  thin  cords  of  immature  Sertoli  cells 
are  evident. 


Figure  11-16 

SERTOLI-LEYDIG  CELL  TUMOR 
OF  INTERMEDIATE 
DIFFERENTIATION 
Thin  cords  of  darkly  staining  Sertoli 
cells  lie  in  an  edematous  stroma  contain- 
ing nests  of  Leydig  cells  with  abundant 
eosinophilic  cytoplasm.  (Fig.  79  from 
Young  RH,  Clement  PB,  Scully  RE.  Pa- 
thology of  the  ovary.  In:  Sternberg  SS,  ed. 
Diagnostic  surgical  pathology.  Vol  2,  2nd 
ed.  New  York:  Raven  Press,  1994:2238.) 
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Figure  11-17 

SERTOLI-LEYDIG  CELL  TUMOR 
OF  INTERMEDIATE  DIFFERENTATION 
Several  clusters  ofLeydig  cells  with  abundant  cytoplasm, 
which  was  eosinophilic,  separate  aggregates  of  smaller 
Sertoli  cells  with  scanty  cjToplasm. 


Figure  11-18 

SERTOLI-LEYDIG  CELL  TUMOR  OF 
INTERMEDIATE  DIFFERENTIATION 
Long,  thick  ribbons  of  Sertoli  cells  are  conspicuous.  This 
tumor  had  a retiform  pattern  in  other  areas. 


Figure  11-19 

SERTOLI-LEYDIG  CELL 
TUMOR  OF  INTERMEDIATE 
DIFFERENTIATION 
A solid  pattern  merges  with  a 
microcystic  pattern. 


II 
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Figure  11-20 

SERTOLI-LEYDIG  CELL  TUMOR 
OF  INTERMEDIATE  DIFEERENTATION 
Cysts  contain  eosinophilic  secretion  and  superficially 
resemble  thyroid  follicles. 


lipid  in  the  form  of  small  or  large  droplets  (fig. 
11-23).  Often,  the  most  clear-cut  differentiation 
into  Sertoli  cell  aggregates  and  Leydig  cell  clus- 
ters is  at  the  periphery  of  cellular  lobules  (figs. 
11-13,, 11-21).  Leydig  cell  aggregates  tend  to  be 
particularly  large  when  the  patient  is  pregnant. 
Rarely,  crystals  of  Reinke  can  be  identified  in  a 
few  Leydig  cells  (fig.  11-22). 

Poorly  differentiated  Sertoli-Leydig  cell  tumors 
were  originally  classified  as  sarcomatoid  because, 
aside  fi”om  the  presence  of  specifically  diagnostic 
elements,  they  often  resemble  fibrosarcomas  (fig. 
11-25);  however,  they  may  also  be  composed  of 
poorly  differentiated  Sertoli  cells  growing  in  a dif- 
fuse pattern  (fig.  11-26).  Poorly  differentiated  tu- 
mors either  lack  the  lobulation  or  orderly  arrange- 
ment of  Sertoli  and  stromal  elements  seen  in  most 
tumors  of  intermediate  differentiation  or  exhibit 
those  features  in  only  minor  foci.  Additionally, 
they  typically  have  a mitotic  rate  of  over  10  per 


Figure  11-21 

SERTOLI-LEYDIC  CELL  TUMOR  OF 
INTERMEDIATE  DIFEERENTATION 
Edematous  stroma  separates  aggregates  of  Sertoli  cells 
and  nodules  of  Leydig  cells. 


10  high-power  fields  in  contrast  to  tumors  of 
intermediate  differentiation,  which  in  one  series 
had  an  average  of  5.5  mitotic  figures  per  10 
high-power  fields  (31). 

Fifteen  percent  of  Sertoli-Leydig  cell  tumors 
have  a retiform  component,  which  has  a pattern 
simulating,  to  variable  degrees,  that  of  the  rete 
testis.  A retiform  pattern  predominates  in  approx- 
imately half  of  these  cases  and  is  the  exclusive  or 
almost  exclusive  component  in  about  15  percent  of 
them  (2  percent  of  all  Sertoli-Leydig  cell  tumors) 
(26,27,32).  A retiform  pattern  has  not  yet  been 
reported  in  association  with  well-differentiated 
Sertoli-Leydig  cell  tumors.  Microscopic  exami- 
nation reveals  a network  of  irregularly  branch- 
ing, elongated,  neirrow,  often  slit-like  tubules 
and  cysts  (figs.  11-27,  11-28),  into  which  papillae 
or  polypoid  structures  may  project  (figs.  11-29, 
11-30).  The  tubules  and  cysts  may  contain  eosino- 
philic secretion  and  are  lined  by  epithelial  cells 
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Figure  11-22 

SERTOLI-LEYDIG  CELL  TUMOR 
OF  INTERMEDIATE 
DIFFERENTIATION 
Rod-shaped  crystals  of  Reinke  are  pres- 
ent in  the  center. 


Figure  11-23 

SERTOLI-LEYDIG  CELL 
TUMOR  OF  INTERMEDIATE 
DIFFERENTIATION 
There  is  prominent  (lipid)  vacuolization 
of  Leydig  cells. 


Figure  11-24 

SERTOLI-LEYDIG  CELL  TUMOR 
OF  INTERMEDIATE 
DIFFERENTIATION  FROM 
PREGNANT  PATIENT 
Prominent  intercellular  edema  has  re- 
sulted in  a reticular  pattern,  which  may  lead  to 
the  misdiagnosis  of  a yolk  sac  tumor. 


( 
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Figure  11-25 

SERTOLI-LEYDIG  CELL  TUMOR, 

POORLY  DIFFERENTIATED 
The  tumor  cells  are  spindle  shaped;  the  appearance 
resembles  that  of  a sarcoma. 

that  exhibit  varying  degrees  of  stratification  and 
nuclear  at3T>ia  (fig.  11-28).  There  are  three  tjqies 
of  papillae  and  polyps:  most  commonly,  they  are 
small  and  rounded  or  blunt,  often  containing 
hyalinized  cores  (fig.  11-30);  less  often,  they  are 
large  and  bulbous,  with  edematous  cores  (fig. 
11-29)  or  delicate  and  branching  and  lined  by 
stratified  cells,  simulating  the  papillae  of  a bor- 
derline or  invasive  serous  tumor  (fig.  11-28); 
prominent  cellular  budding  may  heighten  this 
resemblance.  A common  finding  in  the  retiform 
Sertoli-Leydig  cell  tumor  is  the  presence  of  col- 
umns or  ribbons  of  immature  Sertoli  cells  (fig. 
11-18).  The  stroma  within  a retiform  area  may  be 
hyalinized  or  edematous,  or  moderately  or 
densely  cellular  and  immature. 

Heterologous  elements  occur  in  approximately 
20  percent  of  Sertoli-Leydig  cell  tumors,  most  of 
which  are  otherwise  of  intermediate  differentia- 
tion, but  some  of  which  are  poorly  differentiated 
or  retiform  (23,24,28,30).  Most  commonly,  glands 
and  cysts  lined  by  moderately  to  well  differenti- 
ated gastric-type  or  intestinal-type  mucinous  ep- 
ithelium are  seen  (figs.  11-31-11-33)  (12,30);  the 


Figure  11-26 

SERTOLI-LEYDIG  CELL  TUMOR, 

POORLY  DIFFERENTIATED 
There  is  a diffuse  growth  of  Sertoli  cells  with  conspicuous 
nuclear  atypia  and  mitotic  activity.  Features  diagnostic  of 
Sertoli  cells  were  present  elsewhere  in  the  tumor. 


Figure  11-27 

SERTOLI-LEY13IG  CELL  TUMOR.  RETIFORM 
Elongated,  branching  tubules  are  conspicuous. 
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Figure  11-28 

SERTOLI-LEYDIG  CELL  TUMOR,  RETIFORM 
Elongated,  branching  tubules  with  papillae  and  a strat- 
ified cellular  lining  impart  a resemblance  to  a malignant 
serous  papillary  tumor  (see  figure  3-12). 


Figure  11-30 

SERTOLI-LEYDIG  CELL  TUMOR,  RETIFORM 
The  papillae  are  small,  and  many  have  hyalinized  cores, 
simulating  those  of  a clear  cell  adenocarcinoma.  (Fig.  7 from 
Young  RH,  Scully  RE.  Ovarian  Sertoli-Leydig  cell  tumors 
with  a retiform  pattern:  a problem  in  histopathologic  diag- 
nosis. Areport  of25  cases.  Am  J Surg  Pathol  1983;7:755-71.) 


Figure  11-29 

SERTOLI-LEYDIG  CELL  TUMOR,  RETIFORM 
One  large  edematous  polypoid  structure  and  several  smaller 
cellular  papillae  with  a glomeruloid  pattern  are  evident. 


WITH  HETEROLOGOUS  ELEMENTS 
Mucinous  glands  and  cysts  are  separated  by  cellular 
tissue  containing  cords  of  Sertoli  cells. 
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Figure  11-32 

SERTOLI-LEYDIG  CELL  TUMOR 
WITH  HETEROLOGOUS  ELEMENTS 
Ribbons  and  poorly  defined  aggregates  of  immature  Sertoli 
cells  lie  in  the  tissue  between  the  mucinous  glands  and  cyst. 
Goblet  cells  are  visible  in  the  epithelium  lining  two  glands. 
(Fig.  4 from  Young  RH,  Prat  J,  Scully  RE.  Ovarian  Sertoli- 
Leydig  cell  tumors  with  heterologous  elements  (i).  Gastroin- 
testinal epithelium  and  carcinoid.  Aclinicopathologic  analysis 
of  36  cases.  Cancer  1982;50:2448-56.) 

latter  may  include  goblet  cells  (fig.  11-33), 
argentaffin  cells,  and  rarely,  Paneth  cells.  The 
mucinous  epithelium  may  appear  benign  or  have 
the  features  of  borderline  malignancy  or  even 
low-grade  adenocarcinoma  (fig.  11-34).  Mucin 
extravasation  into  the  stroma  is  often  present 
(fig.  11-35)  and  may  elicit  a prominent  giant  cell 
reaction,  including  epulis-like  giant  cells.  Occa- 
sionally, tumors  with  mucinous  elements  con- 
tain scattered  foci  of  insular  (figs.  11-36,  11-37) 
or  goblet  cell  carcinoid,  which  are  usually  of 
microscopic  size  (30)  but  rarely  form  a grossly 
visible  mass.  Stromal  heterologous  elements,  en- 
countered in  5 percent  of  all  Sertoli-Leydig  cell 
tumors  (23),  include  islands  of  cartilage  arising 
on  a sarcomatous  background  (fig.  11-38),  areas 
of  embryonal  rhabdomyosarcoma,  or  both  (fig. 
11-39).  One  heterologous  tumor  contained  cells 
resembling hepatocytes  (29)  and  in  another  case, 
neuroblastoma  was  present  in  a recurrent 
Sertoli-Leydig  cell  tumor  (23). 


Figure  11-33 

SERTOLI-LEYDIG  CELL  TUMOR 
WITH  HETEROLOGOUS  ELEMENTS 
Goblet  cells  are  present  in  the  epithelium  lining  a mucin- 
ous cyst. 


Figure  11-34 

SERTOLI-LEYDIG  CELL  TUMOR  WITH 
HETEROLOGOUS  ELEMENTS 
The  mucinous  component  is  focally  low-grade  adenocar- 
cinoma. Sertoli  and  Leydig  cells  are  absent  in  this  area. 
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Figure  11-35 

SERTOLI-LEYDIG  CELL  TUMOR 
WITH  HETEROLOGOUS  ELEMENTS 
AND  RETIFORM  COMPONENT 
Mucin  extravasation  into  the  stroma  is  present  (top). 


Figure  11-36 

SERTOLI-LEYDIG  CELL  TUMOR 
WITH  HETEROLOGOUS  ELEMENTS 
N umerous  nests  of  carcinoid  tumor  occupy  most  of  the  field; 
mucinous  elements  are  present  at  the  left. 
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Figure  11-37 

SERTOLI-LEYDIG  CELL  TUMOR 
WITH  HETEROLOGOUS  ELEMENTS 
Many  small  clusters  of  carcinoid  tumor  are  present.  A 
Grimelius  stain  revealed  argyrophil  cells  in  the  clusters. 


Figure  11-38 

SERTOLI-LEYDIG  CELL  TUMOR 
WITH  HETEROLOGOUS  ELEMENTS 
Numerous  islands  of  fetal-type  cartilage  are  present 
within  cellular  mesenchyme. 
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Figure  11-39 

SERTOLI-LEYDIG  CELL  TUMOR  WITH 
HETEROLOGOUS  ELEMENTS 

An  island  of  fetal-type  cartilage  is  present  at  the  top  and 
bands  of  rhabdomyoblasts  at  the  bottom.  A small,  darkly 
staining  cluster  of  immature  Sertoli  cells  is  visible  (arrow). 

In  the  cases  of  Sertoli-Leydig  cell  tumor  asso- 
ciated with  elevated  alpha-fetoprotein  levels  in 
the  serum,  immunohistochemical  staining  dem- 
onstrated this  antigen  in  a variety  of  cell  types: 
Sertoli  cells,  Leydig  cells,  and  the  mucinous  cells 
and  hepatocyte-like  cells  of  heterologous  tumors 
(17).  Other  immunohistochemical  findings  are 
discussed  below  (13-15, 19,22, 35a). 

Differential  Diagnosis.  Sertoli  cell  tumors 
and  Sertoli-Leydig  cell  hamartomas  can  replace 
the  abdominal  testis  of  a woman  with  the  andro- 
gen-insensitivity syndrome  and  simulate  ovarian 
Sertoli-stromal  cell  tumors.  Both  the  testicular 
lesions  and  the  s3mdrome  in  which  they  develop 
have  distinctive  diagnostic  features  (page  401). 

Alpha-inhibin  is  stainable  immunohistochem- 
ically  in  most  Sertoli-Leydig  cell  tumors,  more 
uniformly  and  intensely  in  Leydig  than  Sertoli 
cell  components.  A positive  result  is  very  helpful 
in  differentiating  these  tumors  from  those  dis- 


cussed below,  all  of  which  are  negative  or  at 
most,  minimally  positive  for  this  antigen  (35a). 

The  sometimes  difficult  differential  diagnosis 
of  a distinctive  form  of  endometrioid  carcinoma 
and  a Sertoli-stromal  cell  tumor  has  been  dis- 
cussed on  page  125.  Sertoli-stromal  cell  tumors 
may  also  be  simulated,  although  rarely,  by  en- 
dometrioid stromal  sarcomas  with  sex  cord-like 
differentiation  (page  134). 

The  tubular  Krukenberg  tumor  (page  336) 
may  mimic  a Sertoli-stromal  cell  tumor,  espe- 
cially if  intracellular  mucin  is  not  a prominent 
feature  on  routine  staining  and  luteinization  of 
the  stroma  is  present;  further  confusion  arises  in 
the  occasional  cases  in  which  the  Krukenberg 
tumor  is  associated  with  virilization,  particu- 
larly during  pregnancy.  Tubular  Krukenberg  tu- 
mors are  frequently  bilateral,  and  contain  atyp- 
ical cells,  including  signet-ring  cells  filled  with 
mucin,  easily  demonstrable  by  special  stains. 

Carcinoid  tumors  of  the  trabecular  type  may  be 
confused  with  Sertoli-Leydig  cell  tumors  of  inter- 
mediate differentiation.  The  ribbons  of  the  former, 
however,  are  much  longer  and  more  uniformly 
distributed  than  the  sex  cord-like  formations  of 
the  latter.  Rare  carcinoid  tumors  with  a solid  tu- 
bular pattern  can  be  difficult  to  distinguish  from 
well-differentiated  Sertoli-stromal  cell  tumors. 
Examination  of  the  stroma  of  these  tumors  may 
be  helpful  in  the  differential  diagnosis;  it  is  typi- 
cally less  cellular  and  more  fibromatous  in  carci- 
noid tumors  than  in  Sertoli-stromal  cell  tumors 
and  does  not  contain  Leydig  cells,  although  steroid- 
type  cells  are  occasionally  conspicuous  at  the 
tumor  periphery  (see  chapter  19).  The  most  spe- 
cific diagnostic  criterion  is  the  presence  of 
argyrophil  granules  in  almost  all  carcinoid  tumors 
and  of  argentaffin  granules  in  many  of  them.  In 
contrast,  only  glands  and  cysts  lined  by  gastroin- 
testinal-t5qDe  epithelium  and  carcinoid  tumorlets 
within  heterologous  Sertoli-Leydig  cell  tumors 
contain  such  granules  (30).  Finally,  primary  carci- 
noid tumors  are  associated  with  teratomatous 
elements  in  70  percent  of  the  cases,  and  meta- 
static carcinoids  are  most  commonly  bilateral 
and  usually  associated  with  a known  piimary 
tumor  and  metastases  elsewhere. 

Rare  examples  of  struma  ovarii  have  a solid 
tubular  pattern  almost  indistinguishable  on  rou- 
tine staining  from  that  of  a Sertoli  cell  tumor 
(page  287).  Identification  of  more  typical  patterns 
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of  struma  elsewhere  and  immunohistochemical 
staining  for  th}Toglobulin  facilitate  the  differen- 
tial diagnosis.  The  reverse  problem,  simulation  of 
struma  by  a Sertoli-Leydig  cell  tumor,  also  occurs 
rarely  when  the  latter  contains  cysts  distended 
with  eosinophilic  secretion  (fig.  11-20).  The  pres- 
ence of  areas  of  t3^ical  Sertoli-Leydig  cell  neopla- 
sia, however,  is  almost  always  diagnostic. 

Solid  and  hollow  tubules  in  ovarian  wolffian 
tumors  (page  325)  may  be  indistinguishable 
from  those  in  Sertoli-stromal  cell  tumors  but  the 
wolffian  tumors  lack  Leydig  cells,  are  rarely 
associated  with  endocrine  manifestations,  and 
virtually  always  have  other  distinctive  patterns 
that  establish  the  diagnosis. 

A rare  tumor  that  may  be  confused  with  Sertoli- 
stromal  cell  tumors  is  the  epend3Tnoma  (page  300), 
which  may  contain  ribbons  of  epithelial  cells  and 
even  slit-like  spaces  and  polypoid  structures  sim- 
ulating those  seen  in  retiform  Sertoli-Leydig  cell 
tumors.  Adequate  sampling  of  each  tumor  usu- 
ally shows  diagnostic  features,  and  immuno- 
staining  for  glial  fibrillary  acidic  protein  should 
confirm  the  diagnosis  of  ependymoma. 

When  diagnostic  sex  cord  elements  are  few, 
poorly  differentiated  Sertoli-Leydig  cell  tumors  may 
be  misinterpreted  as  sarcomas  or  undifferentiated 
tumors  of  other  types.  The  diagnosis  of  poorly 
differentiated  Sertoli-Leydig  cell  tumor  should  be 
evaluated  by  thorough  sampling,  particularly  in 
young  women  with  androgenic  manifestations. 

Heterologous  Sertoli-Leydig  cell  tumors  can  be 
mistaken  for  teratomas  (24),  but  gonadal  teratomas 
have  not  been  reported  to  contain  gonadal  cell  types 
and  the  former  tumors  have  never  been  reported  to 
contain  ectodermal  elements  except  in  a single  ex- 
ample with  neuroblastoma.  In  most  heterologous 
tumors  the  Sertoli-Leydig  cell  component  is  easily 
identified  but  in  some  cases  in  which  it  is  overlooked 
(fig.  11-34),  an  erroneous  diagnosis  of  a pure  mucin- 
ous cystic  tumor  may  be  made  (page  97 ). 

The  retiform  Sertoli-Leydig  cell  tumor  may  be 
misinterpreted  as  a yolk  sac  tumor  because  of  the 
youth  of  the  patient  and  the  presence  of  papillae 
within  cystic  spaces.  Androgenic  manifestations 
accompany  about  one  quarter  of  retiform  Sertoli- 
Leydig  cell  tumors  (32)  in  contrast  to  their  rare 
association  with  yolk  sac  tumors  that  have  a func- 
tioning stroma  (see  chapter  19).  Retiform  tumors 
typically  exhibit  a complex  pattern  of  papillae  in 
contrast  to  the  single  papillae  lined  by  poorly  differ- 


entiated cells  in  yolk  sac  tumors.  The  presence 
of  other  distinctive  patterns  of  either  tumor  and 
immunohistochemical  staining  for  alpha-feto- 
protein in  the  yolk  sac  tumor  almost  always 
facilitate  the  diagnosis,  although  less  extensive 
staining  is  occasionally  observed  in  a Sertoli- 
Leydig  cell  tumor.  Similar  findings  are  helpful  in 
the  diagnosis  of  Sertoli-Leydig  cell  tumors  in  preg- 
nancy, during  which  marked  edema  may  result  in 
a pattern  simulating  the  reticular  pattern  of  a yolk 
sac  tiimor  (fig.  11-24).  Retiform  Sertoli-Leydig  cell 
tumors  may  also  be  confused  with  serous  border- 
line tumors  and  carcinomas  and  with  the  excep- 
tionally rare  Wilms  tumor  of  the  ovary  (page  331). 

Sarcomatoid  areas  in  retiform  or  heterologous 
Sertoli-Leydig  cell  tumors  containing  skeletal 
muscle  or  cartilage,  may  lead  to  a misdiagnosis 
of  malignant  mesodermal  mixed  tumor.  How- 
ever, the  latter  usually  occurs  in  patients  older 
than  those  with  Sertoli-Leydig  cell  tumor.  This 
differential  diagnosis  is  discussed  on  page  131. 

Treatment  and  Prognosis.  The  treatment 
depends  on  the  age  of  the  patient,  the  stage  of 
the  tumor,  the  presence  or  absence  of  rupture, 
and  the  degree  of  differentiation.  In  young 
women  the  low  frequency  of  bilaterality  justifies 
a unilateral  salpingo-oophorectomy  if  the  tumor 
is  confined  to  one  ovary.  More  aggressive  surgi- 
cal therapy  and  chemotherapy  are  indicated  for 
tumors  higher  than  stage  I.  Adjuvant  therapy 
may  be  advisable  for  stage  I tumors  that  are 
poorly  differentiated  or  contain  mesenchymal 
heterologous  elements,  and  for  tumors  of  inter- 
mediate differentiation  that  have  ruptured.  Ex- 
perience with  the  therapy  of  persistent  or  recur- 
rent Sertoli-Leydig  cell  tumors  is  relatively 
limited.  Radiation  therapy,  combination  chemo- 
therapy of  the  types  effective  against  primitive 
germ  cell  tumors,  or  both,  have  been  beneficial 
in  occasional  reported  cases  (18). 

After  the  removal  of  a virilizing  Sertoli-Leydig 
cell  tumor,  normal  menses  characteristically  re- 
sume in  about  4 weeks.  The  excessive  hair  usually 
diminishes  to  some  extent.  Clitoromegaly  and 
deepening  of  the  voice  are  less  apt  to  regress.  The 
prognosis  in  cases  of  Sertoli-Leydig  cell  tumor  is 
closely  related  to  its  subtype  and  stage.  In  one  large 
series,  none  of  the  well-differentiated  tumors,  11 
percent  of  those  of  intermediate  differentiation,  59 
percent  of  the  poorly  differentiated  tumors,  and 
19  percent  of  those  with  heterologous  elements 
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were  clinically  malignant  (31).  In  the  clinically 
malignant  heterologous  tumors,  the  Sertoli- 
Leydig  component  of  the  tumor  was  typically 
poorly  differentiated  and  the  heterologous  ele- 
ments usually  included  skeletal  muscle,  carti- 
lage, or  both.  The  presence  of  a retiform  pattern 
has  an  adverse  effect  on  prognosis;  in  one  series, 
25  percent  of  stage  I tumors  with  a retiform 
component  were  malignant  in  contrast  to  only  10 
percent  of  those  with  no  retiform  component 
(32).  Rupture  also  adversely  affects  the  outcome 
of  patients  with  stage  I Sertoli-Leydig  tumors 
(31);  30  percent  of  the  tumors  of  intermediate 
differentiation  that  had  ruptured  were  clinically 
malignant  in  contrast  to  only  7 percent  of  those 
that  had  not;  parallel  figures  for  the  poorly  dif- 
ferentiated tumors  were  86  and  45  percent.  The 
rare  tumors  that  present  at  a stage  higher  than 
I are  almost  always  fatal. 

In  contrast  to  granulosa  cell  tumors,  which 
often  recur  many  years  after  primary  therapy, 
recurrences  of  Sertoli-Leydig  cell  tumors  are 
typically  early.  In  one  series,  66  percent  of  the 
clinically  malignant  tumors  recurred  within  1 
year  and  only  7 percent  after  5 years  (31)  The 
recurrent  tumor  is  usually  confined  to  the  pelvis 
and  abdomen  but  metastases  to  the  lung,  liver, 
skin,  and  supraclavicular  lymph  nodes  have 
been  reported.  The  recurrent  tumor  often  is  less 
differentiated  than  the  primary  tumor  and  may 
resemble  a soft  tissue  sarcoma.  The  history  is 
almost  always  helpful  in  establishing  the  correct 
interpretation  in  such  a situation. 

GYNANDROBLASTOMA 

According  to  WHO,  this  term  should  be  used 
only  if  well  differentiated  ovarian  and  testicular- 
type  cells  are  clearly  recognizable  within  the 
neoplasm  (fig.  11-40)  (36-38).  This  conclusion 
was  reached  because  components  that  suggest, 
but  do  not  establish  ovarian  or  testicular  differ- 
entiation are  not  specifically  diagnosable  in  a 
reproducible  fashion.  Also,  since  small  foci  of 
ovarian  cell  types  are  often  encountered  in  well- 
sampled,  otherwise  typical  Sertoli-stromal  cell 
tumors,  and  testicular  cell  types  in  occasional 
granulosa-stromal  cell  tumors,  the  diagnosis  of 
gynandroblastoma  should  be  restricted  to  the 
very  rare  tumors  that  contain  more  than  minor 
components  of  both  forms  of  neoplasia.  Accord- 


Figure  11-40 

GYNANDROBLASTOMA 

A focus  of  microfollicular  adult  granulosa  cell  tumor 
(above)  is  associated  with  several  hollow  tubules  (below). 


ing  to  our  criteria,  the  well  differentiated  minor 
component  should  account  for  at  least  10  percent 
of  a mixed  tumor  to  warrant  a diagnosis  of 
gynandroblastoma.  When  combinations  such  as 
Sertoli-Leydig  cell  tumor  and  juvenile  granulosa 
cell  tumor  occur  (37a),  we  prefer  to  diagnose  both 
components,  estimating  the  quantity  of  each. 
Gynandroblastomas  usually  occur  in  young 
adults  but  may  be  seen  at  any  age.  They  may 
have  androgenic  or  estrogenic  manifestations. 
Almost  all  are  stage  I and  clinically  benign. 

SEX  CORD  TUMOR 
WITH  ANNULAR  TUBULES 

Definition.  This  tumor  is  characterized  by 
the  presence  of  simple  and  complex  ring-shaped 
tubules,  often  exhibiting  focal  differentiation 
into  typical  Sertoli  cell  tumor,  granulosa  cell 
tumor,  or  both. 


219 


Tumors  of  the  Ovary,  Maldeveloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Figure  11-41 

SEX  CORD  TUMOR  WITH  ANNULAR  TUBULES 
The  large  tumor  has  a yellow-orange  sectioned  surface 
(from  a patient  without  the  Peutz-Jeghers  syndrome). 


Figure  11-42 

SEX  CORD  TUMOR  WITH  ANNULAR  TUBULES 
A few  simple  and  several  complex  annular  tubules  are 
present  (from  a patient  without  the  Peutz-Jeghers  S3mdrome). 


General  Features.  Sex  cord  tumors  with 
annular  tubules  (SCTATs)  vary  in  their  clinical 
manifestations,  depending  on  whether  or  not  the 
patient  has  the  Peutz-Jeghers  syndrome  (PJS) 
(gastrointestinal  hamartomatous  polyposis,  mu- 
cocutaneous pigmentation,  occasionally  ade- 
noma malignum  of  the  uterine  cervix,  and  carci- 
noma of  the  gastrointestinal  tract,  pancreas,  or 
breast)  (page  387)  (45,49,51).  In  the  one  third  of 
the  patients  who  have  PJS  the  lesions  are  inci- 
dental findings  at  operation  for  another  indica- 
tion or  at  autopsy  (47,49,51).  In  those  patients 
without  the  syndrome,  the  tumors  almost  always 
form  palpable  masses  (39^4,46,48,51).  Forty 
percent  of  the  patients  without  the  syndrome, 
and  occasional  patients  with  the  syndrome,  have 
had  estrogenic  manifestations.  Progesterone  se- 
cretion, which  may  result  in  decidual  change  of 
the  endometrium,  has  been  reported  in  a number 
of  patients  without  the  syndrome  (42,50).  The 
lesions  in  patients  with  PJS  have  been  found  at 
an  average  age  of  27  years  and  those  in  patients 
without  PJS  at  34  years  (51). 


Gross  Findings.  In  patients  without  PJS  the 
tumors  are  almost  always  unilateral  and  are 
typically  moderately  large,  predominantly  solid, 
and  frequently  yellow  (fig.  11-41).  In  patients  with 
the  syndrome  the  tumors  are  bilateral  in  at  least 
two  thirds  of  the  cases.  They  are  usually  not  rec- 
ognized grossly  but  yellow  nodules  up  to  3 cm  in 
diameter  have  been  observed  in  some  cases. 

Microscopic  Findings.  In  cases  both  with 
and  without  the  PJS,  simple  or  complex  annular 
tubules  characterize  the  tumor  either  entirely  or 
predominantly  (fig.  11-42).  The  simple  tubules 
are  ring  shaped,  with  the  nuclei  oriented  periph- 
erally and  around  a central  hyaline  body  com- 
posed of  basement  membrane  material;  an  inter- 
vening anuclear  cytoplasmic  zone  forms  the 
major  component  ofthe  ring  (fig.  11-42).  The  more 
numerous  complex  tubules  are  rounded  struc- 
tures made  up  of  intercommunicating  rings  re- 
volving around  multiple  hyaline  bodies  (fig.  11- 
42).  In  patients  with  the  syndrome,  multiple 
tumorlets  varying  from  single  tubules  to  clusters 
of  them  are  scattered  within  the  ovarian  stroma 
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Figure  11-43 

SEX  CORD  TUMOR  WITH  ANNULAR  TUBULES 
Scattered  annular  tubules  are  present  in  the  ovarian 
stroma  (from  a patient  with  the  Peutz-Jeghers  syndrome). 


Figure  11-44 

SEX  CORD  TUMOR  WITH  ANNULAR  TUBULES 
Islands  of  sex  cord  cells  filled  with  large  (lipid)  vacuoles 
are  adjacent  to  typical  foci  of  sex  cord  tumor  with  annular 
tubules  (from  a patient  with  the  Peutz-Jeghers  syndrome). 


(fig.  11-43).  Islands  of  vacuolated  sex  cord  cells 
loaded  with  lipid  may  also  be  present  (fig.  11-44) 
as  well  as  foci  in  which  the  tubular  pattern  is 
replaced  by  a diffuse  growth  of  cells  (fig.  11-45). 
Calcification  of  the  tubules,  which  is  occasionally 
extensive,  is  present  in  over  half  the  cases  with 
PJS  (fig.  11-46).  In  large  tumors  unassociated 
with  the  syndrome,  extensive  hyalinization  of 
the  tubules  and  stroma  may  occur  (fig.  11-47). 
Also,  areas  of  microfollicular  granulosa  cell 
tumor  (fig.  11-48),  well-differentiated  Sertoli  cell 
tumor  characterized  by  elongated  solid  tubules 
(fig  11-49),  or  both  are  often  present.  Ultrastruc- 
tural  examination  has  disclosed  bundles  of 
Charcot-Bottcher  filaments  in  the  cells  of  the 
annular  tubules  in  occasional  cases,  consistent 
with  Sertoli  cell  differentiation  (40,50).  The 
above  findings  have  led  some  authorities  (44,50) 
to  consider  SCTAT  a subtype  of  Sertoli  or 


granulosa  cell  tumor.  In  our  opinion,  the  distinc- 
tive features  of  the  tumor  and  its  frequent  asso- 
ciation with  the  PJS  warrant  its  classification  as 
a specific  form  of  sex  cord-stromal  tumor. 

Treatment  and  Prognosis.  The  treatment 
of  SCTAT  is  primarily  surgical.  At  least  one  fifth 
of  the  tumors  unassociated  with  PJS  have  been 
clinically  malignant,  with  a characteristic  spread 
via  lymphatics.  Recurrences  are  often  late.  In  one 
remarkable  case,  multiple  recurrences,  mostly  in 
regional  and  distant  lymph  nodes,  including 
mediastinal  and  cervical  lymph  nodes,  occurred 
over  a period  of  24  years,  with  each  recurrent 
tumor  removed  surgically  and  followed  by  a long 
interval  of  remission  (43).  In  that  case  the  tumor 
produced  large  amounts  of  mullerian-inhibiting 
substance  as  well  as  progesterone  and  inhibin; 
the  first  two  substances  were  useful  serum 
tumor  markers  in  monitoring  the  course  of  the 
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Figure  11-45 
SEX  CORD  TUMOR 
WITH  ANNULAR  TUBULES 
Annular  tubules  surround  a focus  in 
which  there  is  a diffuse  growth  of  cells  ( from 
a patient  with  the  Peutz-Jeghers  syndrome). 
(Eig.  8 from  Young  RH,  Welch  WR,  Dicker- 
sin  GR,  Scully  RE.  Ovarian  sex  cord  tumor 
with  annular  tubules.  Review  of  74  cases 
including  27  with  Peutz-Jeghers  syndrome 
and  4 with  adenoma  malignum  of  the  cer- 
vix. Cancer  1982;50:1384-402.) 


Figure  11-46 
SEX  CORD  TUMOR 
WITH  ANNULAR  TUBULES 
There  is  calcification  in  several  tubules  (from  a patient  with 
the  Peutz-Jeghers  syndrome). 


Figure  11-47 

SEX  CORD  TUMOR  WITH  ANNULAR  TUBULES 
There  is  prominent  hyalinization  of  the  tubules  and  stroma 
(from  a patient  without  the  Peutz-Jeghers  syndrome).  (Fig.  16 
from  Young  RH,  Welch  WR,  Dickersin  GR,  Scully  RE.  Ovar- 
ian sex  cord  tumor  with  annular  tubules.  Review  of  74  cases 
including  27  with  Peutz-Jeghers  syndrome  and  4 with  ade- 
noma malignum  of  the  cervix.  Cancer  1982;50:1384-402.) 
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Figure  11-48 

SEX  CORD  TUMOR  WITH  ANNULAR  TUBULES 
This  area  of  the  neoplasm  has  the  features  of  a microfollicu- 
lar granulosa  cell  tumor  (from  a patient  without  the  Peutz- 
Jeghers  syndrome). 


Figure  11-49 

SEX  CORD  TUMOR  WITH  ANNULAR  TUBULES 
This  area  has  the  tubular  architecture  of  a Sertoli  cell 
tumor  ( from  a patient  without  the  Peutz-Jeghers  syndrome). 


patient.  In  another  case  mullerian-inhibiting 
substance  and  inhibin  were  useful  tumor  mark- 
ers (46).  All  the  tumorlets  associated  with  PJS 
have  been  benign. 

SEX  CORD-STROMAL 
TUMORS,  UNCLASSIFIED 

These  tumors,  which  account  for  5 to  10  per- 
cent of  those  in  the  sex  cord-stromal  category 
(52),  have  patterns  and  cell  types  intermediate 
between  or  common  to  granulosa-stromal  cell 
tumors  and  Sertoli-stromal  cell  tumors. 

In  one  study,  17  percent  of  36  sex  cord-stro- 
mal tumors  that  were  removed  during  preg- 
nancy were  placed  in  the  unclassified  group,  and 
many  of  those  that  were  classified  as  granulosa 
cell  or  Sertoli-stromal  cell  had  large  areas  with 
an  indifferent  appearance  (55).  The  features  that 
led  to  difficulty  in  classification  were  the  pres- 


ence of  prominent  intercellular  edema,  in- 
creased luteinization  in  the  granulosa  cell  tu- 
mors, and  marked  degrees  of  Leydig  cell  matu- 
ration in  one  third  of  the  Sertoli-stromal  cell 
tumors.  All  of  these  alterations,  which  were  most 
common  during  the  third  trimester,  tended  to 
obscure  the  underl5dng  tumor  architecture. 

Talerman  et  al.  (53)  described  a group  of  sex 
cord-stromal  tumors  characterized  by  diffuse 
cellular  fibrothecoma-like  areas,  granulosa  cell- 
like areas,  or  both  in  combination  with  small  areas 
of  tubular  differentiation  in  most  of  the  cases. 
These  authors  interpreted  such  tumors,  which 
differ  in  appearance  from  other  Sertoli-stromal  cell 
tumors,  as  “diffuse  nonlobular  androblastomas.” 
Because  of  their  predominant  differentiation  into 
cells  of  ovarian  type  we  believe  that  many  of  these 
tumors  can  be  classified  as  cellular  fibromas  or 
thecomas  with  minor  sex  cord  elements  (fig.  10-20) 
or  as  granulosa  cell  tumors  with  minor  areas  of 


223 


Tumors  of  the  Ovary,  Maldeveloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Figure  11-50 
SEX  CORD-STROMAL 
TUMOR,  UNCLASSIFIED 
This  tumor  (from  a patient  with 
the  Peutz-Jeghers  syndrome)  is 
characterized  by  retiform  tubules 
with  polyps,  and  cells  with  abundant 
cytoplasm,  which  was  eosinophilic. 


Sertoli  cell  differentiation.  Other  examples  may 
not  have  distinctive  enough  features  or  the  appro- 
priate quantitative  requirements  for  one  or  an- 
other of  these  diagnoses;  we  place  such  tumors  in 
the  unclassified  sex  cord-stromal  category.  Al- 
though the  tumors  were  benign  in  all  the  reported 
cases,  we  have  seen  one  example  that  recurred. 

A rare  type  of  sex  cord-stromal  tumor  occur- 
ring in  patients  with  the  PJS  and  causing 
isosexual  pseudoprecocity  is  characterized  by  a 
pattern  that  resembles  that  of  the  retiform 
Sertoli-Leydig  cell  tumor  to  some  extent.  This 


unique  tumor,  however,  has  sufficiently  unusual 
features,  including  a proliferation  of  cells  with 
abundant  eosinophilic  cytoplasm,  some  of  which 
appear  to  be  Sertoli  cells  and  others,  Leydig  cells 
(54),  to  warrant  separate  categorization  (fig.  11- 
50).  Until  the  nature  of  the  neoplastic  cells  is 
established  we  believe  that  this  tumor  belongs 
in  the  unclassified  category. 

Seidman  (52)  evaluated  32  cases  of  unclassi- 
fied sex  cord-stromal  tumors,  and  concluded 
that  their  behavior  is  similar  to  that  of  granulosa 
cell  and  Sertoli-Leydig  cell  tumors. 
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STEROID  CELL  TUMORS 


The  terms  “lipid  cell  tumor”  and  “lipoid  cell 
tumor”  have  been  applied  to  ovarian  neoplasms 
composed  entirely  of  cells  resembling  typical 
steroid  hormone-secreting  cells,  i.e.,  lutein  cells, 
Leydig  cells,  and  adrenal  cortical  cells  (26). 
These  terms  are  inaccurate  as  well  as  nonspe- 
cific, however,  since  up  to  25  percent  of  tumors 
in  this  category  contain  little  or  no  lipid.  The 
term  “steroid  cell  tumors”  has  been  accepted  by 
the  World  Health  Organization  (WHO)  for  these 
neoplasms,  because  it  reflects  both  the  morpho- 
logic features  of  the  neoplastic  cells  and  their  pro- 
pensity to  secrete  steroid  hormones  (1).  These 
tumors,  which  account  for  only  0. 1 percent  of  ovar- 
ian tumors,  have  been  subdivided  into  two  sub- 
t}TDes  of  known  origin,  the  stromal  luteoma  and  the 
Leydig  cell  tumor,  and  a third  subtype  whose  cell 
lineage  is  imcertain,  steroid  cell  tumor  not  other- 
wise specified  (NOS).  Some  tumors  in  the  last 
category  are  clinically  malignant  whereas  those  in 
the  first  two  categories  are  benign. 

STROMAL  LUTEOMA 

General  Features.  The  stromal  luteoma  ac- 
counts for  approximately  20  percent  of  steroid  cell 
tumors  (3).  It  is  a small  tumor  that  lies  within  the 
ovarian  stroma  and  is  therefore  assumed  to  arise 
from  it  (4).  Such  an  origin  is  supported  by  the 
capacity  of  the  ovarian  stroma  to  differentiate 
into  lutein  cells  in  cases  of  stromal  hyperthecosis. 
Adrenal  rest  cells  and  Leydig  cells,  the  other 
possible  sources  of  tumors  of  this  type,  in  con- 
trast, have  been  identified  within  the  ovarian 
stroma  only  exceptionally  (5,6).  The  diagnosis  of 
stromal  luteoma  is  further  supported  in  approx- 
imately 90  percent  of  the  cases  by  the  finding  of 
stromal  h5rperthecosis  elsewhere  in  the  same 
ovary  or  in  the  contralateral  ovary  (3).  In  some 
cases  of  the  latter  disorder,  the  nests  of  lutein 
cells  may  form  nodules  (nodular  h)rperthecosis). 
The  dividing  line  between  a large  hyperthecotic 
nodule  and  a stromal  luteoma  is  arbitrary:  we 
draw  the  line  at  0.5  cm.  In  nodular  hyperthecosis 
the  nodules  are  typically  multiple  in  contrast  to 
the  usually  solitary  stromal  luteoma. 


Eighty  percent  of  stromal  luteomas  occur  in 
postmenopausal  women  (3).  The  initial  symptom 
in  60  percent  of  patients  is  abnormal  vaginal 
bleeding,  probably  related  to  hyperestrinism,  al- 
though whether  the  tumor  secretes  an  estrogen 
directly  or  an  androgen  that  is  converted  periph- 
erally to  an  estrogen  is  unknown.  Androgenic 
manifestations  are  present  in  only  12  percent  of 
the  cases  (3).  This  profile  of  hormonal  function  is 
in  contrast  to  that  associated  with  other  catego- 
ries of  steroid  cell  tumor,  which  are  usually  an- 
drogenic and  only  occasionally  estrogenic.  Un- 
derl3dng  stromal  hyperthecosis  may  contribute 
to  the  clinical  picture  in  some  patients  with 
stromal  luteoma,  particularly  those  in  whom 
there  is  a long  history  of  a hormonal  disturbance. 
At  least  one  stromal  luteoma  was  associated 
with  the  hyperandrogenism-insulin  resistance- 
acanthosis  nigricans  syndrome  (2),  in  which  the 
ovaries  are  polycystic  with  stromal  hypertheco- 
sis (page  413).  All  the  reported  stromal  luteomas 
have  been  benign. 

Gross  Findings.  Stromal  luteomas  are  al- 
most always  under  3 cm  in  diameter  because  if 
larger,  confinement  to  the  ovarian  stroma,  a re- 
quisite for  the  diagnosis,  is  no  longer  recogniz- 
able. With  rare  exceptions,  stromal  luteomas  are 
unilateral.  They  are  well  circumscribed,  solid, 
and  usually  gray-white  or  yellow  (fig.  12-1),  but 
one  third  have  red  or  brown  areas. 

Microscopic  Findings.  Microscopic  exami- 
nation reveals  a rounded  nodule  of  cells  of  lutein 
type  (fig.  12-2),  which  generally  contain  relatively 
little  lipid;  intracytoplasmic  lipochrome  pigment 
may  be  conspicuous.  The  nuclei  are  small  and 
round  with  single  prominent  nucleoli;  mitotic 
figures  are  generally  rare.  The  cells  may  be  ar- 
ranged diffusely  or  in  small  nests  or  cords,  and 
are  completely  or  almost  completely  surrounded 
by  ovarian  stroma.  One  confusing  feature,  seen 
in  about  20  percent  of  cases,  is  focal  degeneration, 
with  the  formation  of  irregular  spaces  that  may 
simulate  glands  or  vessels  (fig.  12-3).  The  spaces 
may  contain  lipid-laden  cells  and  chronic  inflam- 
matory cells  or  may  be  separated  by  cells  of  those 
types  as  well  as  fibrotic  tissue. 
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Figure  12-1 
STROMAL  LUTEOMA 

The  sectioned  surface  of  the  ovary  contains  a sharply 
demarcated,  small,  yellow  tumor. 


Figure  12-2 

STROMAL  LUTEOMA 
The  tumor  occupies  the  ovarian  parenchyma. 


Figure  12-3 

STROMAL  LUTEOMA 

Degenerative  changes  have  produced  irregular  spaces 
containing  red  blood  cells,  suggesting  the  erroneous  diagno- 
sis of  a vascular  tumor. 


LEYDIG  CELL  TUMORS 

General  Features.  The  Leydig  cell  nature  of 
a steroid  cell  tumor  is  established  only  by  the 
identification  of  crystals  of  Reinke  in  the  C3do- 
plasm  of  the  neoplastic  cells  on  either  light  or 
electron  microscopic  examination  (15).  Since 
only  35  to  40  percent  of  testicular  Leydig  cell 
tumors  contain  these  crystals  on  light  micro- 
scopic examination,  and  Leydig  cells  cannot  be 
differentiated  from  lutein  cells  or  adrenal  corti- 
cal cells  in  the  absence  of  these  inclusions,  it  is 
probable  that  a number  of  unclassified  steroid 
cell  tumors  are  Leydig  cell  tumors  that  cannot 
be  specifically  identified  as  such. 

Ovarian  Leydig  cell  tumors  have  been  divided 
into  two  subtypes  by  Roth  and  Sternberg  (12), 
the  hilus  cell  tumor  and  the  Leydig  cell  tumor. 


228 


Steroid  Cell  Tumors 


Figure  12-4 

LEYDIG  CELL  TUMOR 

A light  brown  mass  lobulated  by  septa  occupies  the  center  of  the  sectioned  surface  of  the  ovary. 


nonhilar  type.  The  former  arises  from  hilar  Leydig 
cells  and  lies  in  the  ovarian  hilus  separated  from 
the  medullary  stroma.  Leydig  cell  tumors  of  non- 
hilar type  originate  from  ovarian  stromal  cells  and 
lie  within  the  ovarian  stroma.  Only  four  examples 
of  the  nonhilar  t}T)e  tumor  have  been  reported  and 
except  for  their  location,  the  clinical  and  pathologic 
features  do  not  differ  from  those  of  hilus  cell  tu- 
mors. An  ovarian  stromal  cell  derivation  of  these 
tumors  is  supported  by  the  very  rare  finding  of 
Leydig  cells  containing  crystals  in  the  steroid  cell 
nests  of  ovaries  that  otherwise  have  the  typical 
appearance  of  stromal  hyperthecosis  (17).  Some 
Leydig  cell  tumors  are  centered  at  the  junction  of 
the  hilus  and  medulla.  In  such  cases  it  is  impos- 
sible to  be  certain  whether  the  tumor  arose  from 
medullary  stroma  or  hilus  cells. 

Leydig  cell  tumors,  which  account  for  approx- 
imately 20  percent  of  steroid  cell  tumors,  are 
detected  at  an  average  age  of  58  years  and  cause 
hirsutism  or  virilization  in  three  quarters  of  the 
cases  (8,11,13,14,16);  rarely,  they  are  associated 
with  estrogenic  manifestations  (10).  The  andro- 
genic changes  t3q>ically  have  a less  abrupt  onset 
and  are  milder  than  those  associated  with  Sertoli- 
Leydig  cell  tumors,  and  sometimes  have  been  pres- 
ent for  many  years.  The  urinary  17-ketosteroid 
levels  are  usually  normal  or  only  slightly  elevated 
because  the  tumors  produce  predominantly  the 


potent  androgen,  testosterone,  which  is  not  a 
17-ketosteroid,  instead  of  the  weaker  androgens, 
androstenedione  and  dehydroepiandrosterone, 
elevations  of  which  are  typically  associated  with 
high  values  of  urinary  17-ketosteroids.  Leydig 
cell  tumors  are  occasionally  palpable  preopera- 
tively.  Almost  all  of  those  recorded  in  the  literature 
have  been  benign;  only  one  case  of  malignant 
Leydig  cell  tumor  merits  serious  consideration, 
but  the  presence  of  crystals  of  Reinke  in  the 
neoplastic  cells  in  that  case  was  not  convincingly 
documented  in  the  illustrations  (9). 

Gross  Findings.  Leydig  cell  tumors  are  usu- 
ally red-brown  (fig.  12-4)  to  yellow  but  may  be 
dark  brown  to  black  ( fig.  12-5 ).  They  are  typically 
centered  in  the  hilus  (fig.  12-5),  are  rarely  large 
(mean  diameter,  2.4  cm)  (11),  and  are  rarely 
bilateral  (7). 

Microscopic  Findings.  Microscopic  exami- 
nation typically  reveals  a circumscribed  mass  of 
steroid  cells  that  are  usually  diffusely  arranged. 
Occasionally,  their  nuclei  cluster  and  are  sepa- 
rated by  nucleus-free  eosinophilic  zones  (fig.  12- 
6);  this  pattern  is  highly  suggestive  of  a Leydig  cell 
tumor  even  in  the  absence  of  crystals  of  Reinke.  In 
some  tumors  a prominent  fibrous  stroma  imparts 
a nodular  appearance  (fig.  12-7).  An  unusual 
feature  in  one  third  of  the  cases  is  fibrinoid  re- 
placement of  the  walls  of  moderate-sized  vessels. 
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Figure  12-5 

HILUS  CELL  TUMOR 
A sharply  circumscribed  brown-black 
nodule  is  present  in  the  ovarian  hilus. 


Figure  12-6 

LEYDIG  CELL  TUMOR 

Cellular  areas  are  separated  by  anuclear  eosinophilic  areas. 
(Fig.  84  from  Young  RH,  Clement  PB,  Scully  RE.  Pathology  of 
the  ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical  pathology, 
Vol  2,  2nd  ed.  New  York:  Raven  ffress,  1994:2242. ) 
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Figure  12-7 

LEYDIG  CELL  TUMOR 

A prominent  fibrous  stroma  subdivides  the  tumor  into 
cellular  lobules. 


unaccompanied  by  an  inflammatory  cell  infiltra- 
tion (fig.  12-8).  Degenerative  spaces  similar  to 
those  seen  in  stromal  luteomas  may  be  present. 
The  tumor  cells  typically  contain  abundant  eo- 
sinophilic cytoplasm;  some  cells  may  have 
spongy  C3doplasm,  indicating  the  presence  of 
lipid  (fig.  12-9).  Cytoplasmic  lipochrome  pigment 
is  present  in  many  cases;  it  is  usually  sparse  but 


may  be  abundant.  The  typically  round  nuclei  are 
often  hyperchromatic  and  contain  single  small 
nucleoli.  There  may  be  slight  to  moderate  varia- 
tion in  nuclear  size  and  shape,  and  occasionally 
the  nuclei  are  bizarre  (fig.  12-10)  and  multiple. 
Rare  mitotic  figures  may  be  present. 

Pseudoinclusions  of  cytoplasm  into  the  nu- 
cleus may  be  seen.  Elongated  eosinophilic 
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Figure  12-8 

LEYDIG  CELL  TUMOR 
Fibrinoid  material  occupies 
the  walls  of  two  blood  vessels. 
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Figure  12-9 

LEYDIG  CELL  TUMOR 

Many  of  the  tumor  cells  have  abundant,  pale,  vacuolated 
cytoplasm. 
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Figure  12-10 

LEYDIG  CELL  TUMOR 

Many  of  the  nuclei  have  enlarged,  hyperchromatic,  bi- 
zarre nuclei. 
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Figure  12-11 

LEYDIG  CELL  TUMOR 

Elongated  eosinophilic  crystals  of  Reinke  are  conspicu- 
ous in  the  cytoplasm  of  several  tumor  cells. 


Reinke  crystals  of  varying  sizes  are  present  in 
the  cytoplasm  or  sometimes  in  the  nucleus,  but 
are  often  found  only  after  prolonged  search  (fig. 
12-11).  The  diagnosis  of  a Leydig  cell  tumor  is 
favored  if  a crystal-free  steroid  cell  tumor  located 
in  the  hilus  has  a background  of  hilus  cell  hyper- 
plasia, is  associated  with  nonmedullated  nerve 
fibers,  exhibits  fibrinoid  necrosis  of  blood  vessel 
walls,  or  shows  nuclear  clustering  with  interven- 
ing nucleus-free  zones.  On  electron  microscopic 
examination  crystals  of  Reinke  are  typically  rod 
shaped  when  cut  longitudinally,  and  hexagonal  in 
cross  section.  The  interior  of  the  crystal  has  a 
cross-hatched  appearance.  Intracytoplasmic  eo- 
sinophilic spheres,  which  may  be  crystal  precur- 
sors, are  also  typically  present,  but  are  not  spe- 
cific for  Leydig  cell  tumors. 


STEROID  CELL  TUMOR, 

NOT  OTHERWISE  SPECIFIED  (NOS) 

General  Features.  Tumors  in  this  category, 
which  account  for  approximately  60  percent  of 
steroid  cell  tumors,  are  almost  certainly  large 
stromal  luteomas  or  Leydig  cell  tumors,  but  be- 
cause they  lack  crystals  of  Reinke  and  their 
topographic  features  have  been  obscured  by 
their  large  size,  they  cannot  be  identified  specif- 
ically as  either  type  of  tumor. 

Steroid  cell  tumors  NOS  occur  at  any  age  but 
t}p)ically  at  a younger  age  (mean,  43  years)  (22) 
than  other  types  of  steroid  cell  tumor,  and  in 
contrast  to  the  latter,  occasionally  occur  before 
puberty  (19).  These  tumors  are  associated  with 
androgenic  changes,  which  may  be  of  many 
years’  duration  (20),  in  half  the  cases;  estrogenic 
changes,  including  rare  examples  of  isosexual 
pseudoprecocity  (18)  in  10  percent  of  the  cases; 
and  occasionally  progestagenic  changes.  Five  re- 
ported tumors  secreted  cortisol  and  caused 
Cushing’s  syndrome  ( 18,21,24,28),  and  a few  oth- 
ers have  been  accompanied  by  elevated  serum 
cortisol  levels  in  the  absence  of  clinical  manifes- 
tations of  Cushing’s  syndrome;  one  tumor  se- 
creted aldosterone  (23).  Rare  examples  have 
been  associated  with  hypercalcemia,  erythro- 
c3dosis,  or  ascites  (22).  Hormone  studies  per- 
formed in  patients  with  androgenic  changes, 
Cushing’s  syndrome,  or  both,  typically  show  ele- 
vated urinary  levels  of  17-ketosteroids  and  17- 
hydroxycorticosteroids  as  well  as  increased 
plasma  levels  of  testosterone  and  androstenedi- 
one.  The  tumors  that  resulted  in  Cushing’s  syn- 
drome were  associated  with  elevated  levels  of 
free  cortisol  in  the  blood  or  urine  (18,21,24,28). 
Only  about  5 percent  of  the  tumors  are  bilateral. 

Gross  Findings.  The  tumors  are  t3pically 
solid  and  well  circumscribed,  are  occasionally  lob- 
ulated,  and  have  a mean  diameter  of  8.4  cm  (22). 
The  sectioned  surfaces  are  typically  yellow  or  orange 
if  large  amounts  of  intracytoplasmic  lipid  are  pres- 
ent ( fig.  12-12 ),  red  to  brown  if  the  cells  are  lipid-poor, 
or  dark  brown  to  black  if  large  quantities  of  in- 
tracytoplasmic lipochrome  pigment  are  present 
(fig.  12-13).  Necrosis,  hemorrhage,  and  cystic  de- 
generation are  occasionally  observed  (fig.  12-14). 

Microscopic  Findings.  The  cells  are  typi- 
cally arranged  diffusely  (fig.  12-15),  but  occa- 
sionally grow  in  large  aggregates,  small  nests 
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Figure  12-12 

STEROID  CELL  TUMOR 
NOT  OTHERWISE 
SPECIFIED 

The  sectioned  surfaces  are  lob- 
ulated  and  yellow-orange. 


Figure  12-13 

STEROID  CELL  TUMOR 
NOT  OTHERWISE  SPECIFIED 
The  tumor  is  well  circumscribed  and 
dark  brown.  (Fig.  2 from  Hayes  MC,  Scully 
RE.  Steroid  tumors  not  otherwise  speci- 
fied (lipid  cell  tumors):  a clinicopathologi- 
cal  analysis  of  63  cases.  Am  J Surg  Pathol 
1987;11:835-45.) 


(fig.  12-16),  irregular  clusters,  thin  cords,  or  col- 
umns. The  stroma  is  inconspicuous  in  most  cases 
but  is  prominent  in  approximately  15  percent.  A 
minor  fibromatous  component  may  be  seen. 
Rarely,  the  stroma  is  edematous  or  myxoid,  with 
tumor  cells  loosely  dispersed  within  it,  and  ex- 
ceptionally, it  is  calcified  and  may  contain 
psammoma  bodies.  Necrosis  and  hemorrhage 
may  be  prominent,  particularly  in  tumors  with 
significant  cytologic  atypia. 

The  polygonal  to  rounded  tumor  cells  have 
distinct  cell  borders,  central  nuclei,  many  of 
which  contain  prominent  nucleoli  (fig.  12-17), 
and  moderate  to  abundant  cytoplasm  that  varies 


from  eosinophilic  and  granular  (lipid  free  or  lipid 
poor)  to  spongy  (lipid  rich)  (fig.  12-18);  lipid  was 
present  in  75  percent  of  the  tumors  in  one  series 
(fig.  12-19)  (22).  Rarely,  cells  with  large  lipid 
vacuoles  have  a signet-ring  cell  appearance.  In- 
tracytoplasmic  lipochrome  pigment  is  found  in 
40  percent  of  the  cases.  In  60  percent  of  the  cases 
in  the  largest  published  series  (22),  nuclear  aty- 
pia was  absent  or  minimal,  and  mitotic  figures 
were  fewer  than  2 per  10  high-power  fields.  In 
the  remaining  cases,  grade  1 to  3 nuclear  atypia, 
usually  associated  with  an  increase  in  mitotic 
figures  up  to  15  per  10  high-power  fields,  was 
present  (fig.  12-20). 
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Figure  12-14 

STEROID  CELL  TUMOR 
NOT  OTHERWISE  SPECIFIED 
The  outer  surface  is  partly  bright 
yeUow  and  partly  red  due  to  extensive 
hemorrhage.  This  neoplasm,  which 
was  associated  with  widespread  intra- 
abdominal  metastasis,  was  from  a pa- 
tient with  Cushing’s  syndrome. 
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Figure  12-15 

STEROID  CELL  TUMOR 
NOT  OTHERWISE  SPECIFIED 
The  tumor  has  a diffuse  pattern  interrupted  by  delicate 
fibrovascular  septa. 
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Figure  12-16 

STEROID  CELL  TUMOR 
NOT  OTHERWISE  SPECIFIED 


The  tumor  cells  are  growing  in  discrete  aggregates  and 
have  abundant  cytoplasm,  which  was  eosinophilic,  and  small, 
uniform  nuclei.  (Fig.  3 from  Young  RH,  Scully  RE.  Ovarian 
steroid  cell  tumors  associated  with  Cushing's  syndrome.  A 
report  of  three  cases.  Int  J Gynecol  Pathol  1987;6:40-8. ) 
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Figure  12-17 

STEROID  CELL  TUMOR 
NOT  OTHERWISE  SPECIFIED 
The  tumor  cells  are  round  and  have  uniform  nuclei. 
Nucleoli  are  prominent  in  some  nuclei. 


Figure  12-18 

STEROID  CELL  TUMOR 
NOT  OTHERWISE  SPECIFIED 
The  tumor  cells  have  abundant  pale  (hpid-rich)  cytoplasm 
and  small  nuclei. 


Figure  12-19 

STEROID  CELL  TUMOR 
NOT  OTHERWISE  SPECIFIED 
The  tumor  cells  contain  abundant 
lipid,  demonstrated  by  an  oil  red-O 
stain. 
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Figure  12-20 

STEROID  CELL  TUMOR  NOT  OTHERWISE 
SPECIFIED,  CLINICALLY  MALIGNANT 
Two  atypical  mitotic  figures  are  present. 


Immunohistochemical  staining  is  positive  for 
a-inhibin,  vimentin  (75  percent);  CAM  5.2  (46 
percent)  (globoid,  paranuclear);  AE1/AE3,  CKl 
(37  percent);  epithelial  membrane  antigen  (8 
percent);  and  S-100  protein  (7  percent).  There  is 
no  staining  for  carcinoembryonic  antigen,  chro- 
mogranin  A,  alpha-fetoprotein,  or  HMB-45. 
These  findings  occasionally  help  in  the  differen- 
tial diagnosis  (25,26,29). 

Differential  Diagnosis.  Stromal  luteomas 
and  Leydig  cell  tumors  usually  do  not  pose  great 
diagnostic  difficulty  for  the  pathologist  because  of 
their  characteristic  locations  and  obvious  compo- 
sition of  steroid-t3Tie  cells,  which  contain  crystals 
of  Reinke  in  the  Leydig  cell  tumor.  The  extensive 
space  formation  in  occasional  tumors  in  these  cat- 
egories, however,  may  simulate  a vascular  tumor 
or  less  often  an  adenocarcinoma.  Awareness  of  this 


degenerative  phenomenon  and  its  association 
with  cellular  debris,  inflammatory  cell  infiltra- 
tion, and  fibrosis,  as  well  as  the  finding  of  typical 
areas  elsewhere  in  the  specimen,  particularly  at 
the  periphery,  facilitate  the  diagnosis. 

Steroid  cell  tumors  in  the  NOS  category  vary 
more  widely  in  appearance  than  the  stromal 
luteoma  and  the  Leydig  cell  tumor  from  both 
architectural  and  C3dologic  viewpoints,  and  ac- 
cordingly, cause  greater  diagnostic  difficulty. 
Many  of  the  tumors  in  the  differential  diagnosis 
are  listed  in  Table  6-1.  The  presence  of  charac- 
teristic nonluteinized  cells  in  both  luteinized 
granulosa  cell  tumors  and  thecomas,  as  well  as 
the  typical  cytologic  features  and  patterns  of 
those  neoplasms,  and  the  finding  of  abundant 
reticulin  in  thecomas,  help  in  their  identifica- 
tion. Recognition  of  areas  with  a solid  tubular 
pattern  helps  distinguish  a usually  estrogenic, 
lipid-rich  Sertoli  cell  tumor  with  a predominant 
diffuse  pattern  from  a typically  androgenic  ste- 
roid cell  tumor.  In  contrast  to  steroid  cell  tumors, 
the  clear  cells  of  clear  cell  carcinomas  and  met- 
astatic renal  cell  carcinomas  have  glycogen-rich 
C3doplasm  and  eccentric  nuclei.  Also,  the  pres- 
ence of  other  patterns  such  as  tubular,  glandular, 
and  papillary,  inconsistent  with  a steroid  cell 
tumor,  generally  facilitate  the  differential  diag- 
nosis. Ox3rphilic  clear  cell  carcinomas,  oxyphilic 
endometrioid  carcinomas,  hepatoid  yolk  sac  tu- 
mors, hepatoid  carcinomas,  and  metastatic 
hepatocellular  carcinoma  are  all  characterized 
by  neoplastic  cells  with  abundant  eosinophilic 
C3doplasm.  The  first  two  tumors  generally  ex- 
hibit epithelial  patterns,  may  contain  glandular 
lumens,  and  are  almost  always  accompanied  by 
more  easily  recognized  patterns.  The  ox5^hilic 
clear  cell  carcinoma  almost  invariably  has  a 
component  of  cells,  such  as  hobnail  cells,  or  pat- 
terns, such  as  tubulocystic,  that  are  not  seen  in 
steroid  cell  tumors.  The  hepatoid  tumors  also 
have  epithelial  patterns,  may  contain  glandular 
lumens,  and  are  characterized  by  immunohisto- 
chemical staining  for  alpha-fetoprotein.  We  are 
not  aware  of  any  adrenocortical  carcinomas  that 
have  presented  as  an  ovarian  tumor,  but  the 
possibility  exists;  radiologic  and  other  studies 
might  be  necessary  in  such  cases  to  achieve  a 
diagnosis.  Amelanotic  primary  and  metastatic 
melanomas  can  simulate  steroid  cell  tumors, 
and  melanin  granules  may  be  confused  with  the 
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lipochrome  granules  of  a steroid  cell  tumor.  Mel- 
anomas generally  have  more  malignant  nuclear 
features  than  steroid  cell  tumors.  Special  staining, 
including  staining  for  S-100  protein  and  HMB-45, 
may  he  helpful  in  difficult  cases.  An  association 
with  other  teratomatous  elements,  the  presence  of 
colloid,  and  immunohistochemical  staining  for 
thyroglobulin  should  distinguish  an  oxyphilic 
struma  from  a steroid  cell  tumor  NOS.  The  excep- 
tionally rare  pituitary-type  adenoma  in  the  wall  of 
a dermoid  cyst  (page  381)  might  be  confused  with 
a steroid  cell  tumor.  Immunohistochemical  stain- 
ing for  adrenocorticotropic  hormone  (ACTH)  and 
other  pituitary  hormones  may  be  helpful  in  such 
cases.  Immunohistochemical  staining  for  chro- 
mogranin  should  establish  the  diagnosis  of  the 
very  rare  primary  paraganglioma  of  the  ovary 
(page  330).  Electron  microscopic  examination  of 
most  of  the  neoplasms  that  simulate  steroid  cell 
tumors  should  disclose  strikingly  different  fea- 
tures and  immimohistochemical  staining  of  ste- 
roid cell  tumors  NOS  for  a-inhibin  should  exclude 
tumors  in  the  differential  diagnosis  except  for 
those  in  the  sex  cord-stromal  category  (25,29). 

Pregnancy  luteomas  resemble  lipid-poor  or 
lipid-free  steroid  cell  tumors  grossly  and  micro- 
scopically, and  like  the  latter,  are  often  virilizing. 
In  contrast,  however,  approximately  half  of  preg- 
nancy luteomas  are  multiple  and  approximately 
one  third  are  bilateral.  Mitotic  figures  may  be 
numerous  in  pregnancy  luteomas  but  nuclear 
at5rpia  is  absent;  in  contrast,  a steroid  cell  tumor 
with  brisk  mitotic  activity  is  more  apt  to  exhibit 
significant  nuclear  at3rpia.  It  may  be  impossible, 
however,  to  distinguish  a solitary  pregnancy 


luteoma  from  a lipid-free  or  lipid-poor  steroid  cell 
tumor  NOS  occurring  during  pregnancy. 

Treatment  and  Prognosis.  The  treatment 
of  steroid  cell  tumors  NOS  is  primarily  surgical. 
Unilateral  oophorectomy  is  indicated  in  stage  la 
cases  in  young  patients  because  of  the  low  fre- 
quency of  bilaterality.  Chemotherapy  has  not 
been  effective  for  high-stage  tumors  or  those  that 
have  recurred.  Extraovarian  spread  is  present  at 
the  time  of  operation  in  20  percent  of  the  cases. 
In  one  of  the  two  largest  series  in  the  literature, 
the  proportion  of  tumors  that  were  clinically  ma- 
lignant was  25  percent  but  the  length  of  patient 
follow-up  is  not  known  (27).  In  the  largest  series, 
43  percent  of  the  tumors  from  patients  followed 
for  3 or  more  years  were  clinically  malignant  ( 22 ); 
rare  tumors  recurred  as  many  as  19  years  post- 
operatively.  Patients  with  clinically  malignant 
tumors  were  on  average  16  years  older  than  those 
with  “probably  benign”  tumors  in  one  series  (22); 
no  malignant  tumors  have  been  reported  in  pa- 
tients in  the  first  two  decades.  Most  of  the  pa- 
tients with  Cushing’s  disease  have  had  extensive 
intra-abdominal  spread  of  tumor  (28). 

The  best  pathologic  correlates  with  malignant 
behavior  in  one  series  that  included  tumors  of  all 
stages  were:  a diameter  of  7 cm  or  greater  (78 
percent  malignant);  2 or  more  mitoses  per  10 
high-power  fields  (92  percent  malignant);  necro- 
sis (86  percent  malignant);  hemorrhage  (77  per- 
cent malignant);  and  grade  2 or  3 nuclear  atypia 
(64  percent  malignant)  (22).  Occasional  tumors 
that  appear  c3dologically  benign,  however,  may 
be  clinically  malignant.  The  metastatic  tumor  is 
similar  to  the  primary  tumor  in  some  cases  but 
is  more  poorly  differentiated  in  others. 
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13 

GERM  CELL  TUMORS: 

GENERAL  FEATURES  AND  PRIMITIVE  FORMS 


GENERAL  FEATURES 

Germ  cell  tumors  account  for  approximately  30 
percent  of  primary  ovarian  tumors  (2);  in  one 
North  American  study,  however,  the  figure  was  a 
surprisingly  high  58  percent  (3).  Over  95  percent 
of  these  tumors  are  dermoid  cysts  (mature  cystic 
teratomas)  and  most  of  the  remaining  germ  cell 
tumors  are  malignant  (2,3).  Dermoid  cysts  account 
for  35  to  58  percent  of  benign  ovarian  neoplasms, 
and  malignant  germ  cell  tumors  for  1 to  3 percent 
of  all  ovarian  cancers  in  western  countries.  The 
latter  figures,  however,  have  been  reported  to  be 
9 to  14  percent  in  blacks  (1,11)  and  approximately 
20  percent  in  Japanese  (7,9)  populations  in  which 
surface  epithelial  cancers  are  lower  in  frequency. 
In  patients  under  the  age  of  21  years,  approxi- 
mately 60  percent  of  ovarian  tumors  are  of  germ 
cell  type,  and  as  many  as  one  third  of  germ  cell 
tumors  are  malignant,  accounting  for  two  thirds 
of  ovarian  cancers  in  the  first  two  decades  (5,8). 
Shulman  et  al.  (10)  found  that  first-degree  and 
second-degree  relatives  of  patients  with  ovarian 
germ  cell  cancers  do  not  have  an  increased  risk  for 
similar  tumors.  Mandel  et  al.  (6),  however,  re- 
ported a familial  clustering  of  germ  cell  tumors, 
and  one  member  of  the  family  had  histiocytosis  X. 

Most  malignant  germ  cell  tumors  occur  in  pure 
form,  but  in  10  percent  of  the  cases  two  or  more 
types  are  combined  within  the  same  specimen.  It 
is  essential,  therefore,  to  examine  carefully  and 
sample  judiciously  each  germ  cell  cancer.  In  gen- 
eral, examination  of  one  microscopic  section  for 
every  centimeter  in  diameter  of  the  tumor  is 
appropriate,  with  modification  according  to  the 
degree  of  heterogeneity  of  the  neoplastic  tissue. 
The  prognosis  of  patients  with  a mixed  germ  cell 
tumor  generally  reflects  that  of  its  most  malig- 
nant element,  but  according  to  some  investiga- 
tors (4)  a minor  component  of  a highly  malignant 
element  affects  the  prognosis  less  adversely  than 
a major  component.  The  more  common  malignant 
germ  cell  tumors  are  composed  of  primitive  or 
immature  elements,  and  occur  predominantly  in 
the  first  three  decades  of  life.  Less  frequent  are 


malignant  tumors  of  adult  types,  which  almost 
always  develop  in  dermoid  cysts  and  are  usually 
encountered  in  older  women. 

DYSGERMINOMA 

Definition.  This  is  a primitive  germ  cell 
tumor  composed  of  large,  rounded  cells  with 
typically  clear  cytoplasm  that  resemble  primor- 
dial germ  cells.  The  dysgerminoma  is  indistin- 
guishable from  the  testicular  seminoma  and  ex- 
tragonadal  germinomas. 

General  Features.  Dysgerminomas  are  the 
most  common  of  the  malignant  primitive  germ 
cell  tumors.  They  account  for  nearly  half  of  the 
latter,  for  1 percent  of  all  ovarian  cancers,  for  5 to 
10  percent  of  ovarian  cancers  in  patients  in  the 
first  two  decades,  and  for  20  to  30  percent  of 
ovarian  cancers  encountered  during  pregnancy. 
The  proportion  of  dysgerminomas  among  all 
ovarian  cancers  is  higher  in  Japan  (5  to  13  per- 
cent) than  in  Western  countries  partly  because  of 
a much  lower  prevalence  of  other  types  of  ovarian 
cancer  in  that  country.  Rare  dysgerminomas 
arise  in  phenotypic  females  with  gonadal  dysgen- 
esis, and  in  most  such  cases,  they  arise  from 
gonadoblastomas  (see  chapters  16  and  21).  Most 
commonly  the  patients  have  46,XY  pure  gonadal 
dysgenesis  or  mixed  gonadal  dysgenesis,  which  is 
typically  associated  with  45,X/46,XY  mosaicism. 
Seminomas  masquerading  as  dysgerminomas 
also  arise  in  the  testes  of  phenotypic  females  with 
the  androgen  insensitivity  syndrome  (testicular 
feminization)  and  a 46, XY  karyotype  (page  401). 
Rare  dysgerminomas  have  been  associated  with 
ataxia-telangiectasia  (page  389). 

Approximately  80  percent  of  dysgerminomas 
occur  in  patients  in  the  second  and  third  decades 
(24);  the  mean  and  median  patient  ages  in  most 
large  series  are  the  late  teens  or  early  20s  (15- 
17,29).  Five  percent  occur  before  the  age  of  10 
years;  the  tumors  are  rare  in  patients  under  5 
years  and  over  50  years  of  age.  Most  of  the  patients 
present  with  signs  or  symptoms  related  to  an 
abdominal  mass.  In  patients  with  an  associated 


239 


Tumors  of  the  Ovary,  Maldeueloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Figure  13-1 
DYSGERMINOMA 

The  sectioned  surface  is  solid,  fleshy,  and  lobulated.  (Fig. 
86  from  Young  RH,  Clement  PB,  Scully  RE.  Pathology  of  the 
ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical  pathology, 
Vol  2,  1st,  ed.  New  York:  Raven  Press,  1989:1704.) 

gonadoblastoma,  an  underlying  abnormality  in 
gonadal  development  may  dominate  the  clinical 
presentation.  Elevated  serum  levels  of  chorionic 
gonadotropin  (hCG)  occur  in  approximately  3 
percent  of  patients  with  dysgerminomas  (43), 
and  usually  result  in  hormonal  manifestations, 
which  are  t3T)ically  estrogenic  (isosexual  precoc- 
ity, menstrual  irregularities),  but  occasionally 
androgenic.  The  clinical  picture  may  mimic  that 
of  an  ectopic  or  intrauterine  pregnancy  or  a 
hydati diform  mole  (43). 

Up  to  95  percent  of  patients  with  dysgerminoma 
have  an  elevated  serum  level  of  lactic  dehydroge- 
nase (usually  isoenz3rmes  1 and  2)  at  presentation, 
with  the  level  varying  with  the  size  and  stage  of 
the  tumor  (18,22,25,36,39).  Determination  of  this 
marker  may  also  be  useful  in  detecting  reciu-rent 
tumor  and  monitoring  response  to  therapy  (36). 
Serum  levels  of  alkaline  phosphatase  ( 18),  neuron- 
specific  enolase  (26),  and  CA125  (12,25)  have  also 
been  elevated  in  some  patients.  The  serum  alpha- 
fetoprotein  (AFP)  level  is  almost  always  normal; 
two  of  17  apparently  pure  dysgerminomas,  how- 
ever, were  associated  with  elevated  levels  of  this 
marker  (250  to  300  ng/ml)  in  one  study  (25). 


Figure  13-2 
DYSGERMINOMA 

The  sectioned  surface  exhibits  extensive  hemorrhage 
and  necrosis,  and  occasional  cysts. 


About  65  percent  of  dysgerminomas  are  stage 
la  (15,41).  In  higher  stage  tumors,  the  contralat- 
eral ovary,  pelvic  and  para-aortic  lymph  nodes, 
peritoneum,  or  combinations  thereof,  are  t}rpi- 
cally  involved.  Distant  spread  is  occasionally 
evident  at  the  time  of  presentation. 

Gross  Findings.  Dysgerminomas  are  typi- 
cally solid,  with  a median  diameter  of  15  cm. 
Their  external  surfaces  are  smooth  or  bosselated. 
The  sectioned  surfaces  are  t5T»ically  soft,  fleshy, 
and  lobulated,  and  may  be  cream-colored,  gray, 
pink,  or  tan  (fig.  13-1).  Areas  of  cystic  degenera- 
tion, necrosis,  and  hemorrhage  may  be  present 
(figs.  13-1,  13-2),  and  should  be  sampled  micro- 
scopically to  exclude  other  germ  cell  elements. 
Calcification  suggests  an  underl3nng  gonado- 
blastoma. The  tumor  is  grossly  bilateral  in  about 
10  percent  of  the  cases;  in  another  10  percent 
microscopic  foci  of  tumor  are  present  in  a grossly 
normal-appearing  contralateral  ovary. 

Microscopic  Findings.  The  tumor  is  com- 
posed of  uniform  cells  resembling  primordial  germ 
cells  in  diffuse,  insulauc,  trabecular,  and  cord-like 
patterns  (figs.  13-3, 13-4).  Rarely,  the  tumor  cells 
line  irregular  or  rounded  gland-like  spaces  (fig. 
13-5)  or  form  solid  tubular  structures  (fig.  13-6). 
In  appropriately  fixed  specimens,  the  uniform. 
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Figure  13-3 
DYSGERMINOMA 

The  stroma  contains  numerous  lymphocytes. 


Figure  13-4 
DYSGERMINOMA 
The  tumor  cells  are  arranged  in  cords. 


Figure  13-5 
DYSGERMINOMA 

Irregular  spaces  result  in  a pseudoglandular  pattern. 


Figure  13-6 
DYSGERMINOMA 

A sohd  tubular  pattern  simulates  that  of  a Sertoli  cell  tumor. 
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Figure  13-7 
DYSGERMINOMA 

The  tumor  cells  have  clear  cytoplasm  and  large  rounded 
nuclei  with  a prominent  nucleolus.  The  stroma  contains 
lymphocytes. 


rounded  tumor  cells  t3T)ically  have  clear  cytoplasm, 
which  is  almost  always  glycogen-rich  (fig.  13-7). 
Occasionally,  however,  the  cytoplasm  is  dense  and 
homogeneous  (fig.  13-8).  The  tumor  cells  have  dis- 
crete cell  membranes,  and  a central,  large, 
rounded  or  flattened  nucleus,  which  contains 
coarsely  clumped  chromatin  and  one  or  several 
prominent  nucleoli  (fig.  13-7).  Mitotic  figures  are 
usually  numerous.  The  characteristic  stroma  con- 
sists of  thin  to  broad  fibrous  bands  that  almost 
invariably  contain  mature  lymphocytes  (figs.  13- 
3,  13-7)  which  occasionally  form  lymphoid  folli- 
cles. Most  of  the  lymphoid  cells  are  T lympho- 
cytes (40).  Areas  of  caseation-like  necrosis  of  the 
neoplastic  cells  are  frequent.  Sarcoid-like  gran- 
ulomas are  present  in  20  percent  of  the  cases, 
and  rarely  are  sufficiently  numerous  to  obscure 
the  underlying  tumor  cells  (fig.  13-9).  A similar 
granulomatous  response  can  be  found  in  lymph 
nodes  containing  metastatic  dysgerminoma. 


Figure  13-8 
DYSGERMINOMA 
The  tumor  cells  have  dense  cytoplasm. 


Approximately  3 percent  of  dysgerminomas 
contain  syncytiotrophoblastic  giant  cells  (SGCs) 
(fig.  13-10),  which  are  immunoreactive  for  hCG; 
the  serum  level  of  hCG  is  frequently  elevated  in 
such  cases  (43).  The  SGCs  may  be  intimately 
associated  with  blood-filled  sinusoids,  but  the 
characteristic  biphasic  growth  pattern  of  chorio- 
carcinoma, characterized  by  the  additional  pres- 
ence of  cytotrophoblast,  is  absent.  Extensive 
sampling  of  tumors  associated  with  hCG  produc- 
tion is  important  to  exclude  foci  of  choriocarcin- 
oma or  embryonal  carcinoma,  the  presence  of 
which,  in  contrast  to  that  of  SGCs  alone,  war- 
rants a diagnosis  of  mixed  germ  cell  tumor.  Rare 
pure  dysgerminomas  associated  with  an  ele- 
vated hCG  level  contain  no  demonstrable  SGCs. 

Luteinized  stromal  cells,  which  may  be  ad- 
mixed with  the  neoplastic  cells  or  at  the  periph- 
ery of  the  tumor  (37),  are  occasionally  present, 
especially  when  the  tumor  is  producing  hCG;  the 
luteinized  stromal  cells  may  be  the  source  of  the 
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Figure  13-9 
DYSGERMINOMA 
A diffuse  granulomatous  reaction 
isolates  scattered  neoplastic  cells. 


Figure  13-10 
DYSGERMINOMA 

Left  and  right:  Syncytiotrophoblastic  giant  cells  are  admixed  with  the  dysgerminoma  cells.  (Left  figure  is  Fig.  91  from  Young 
RH,  Clement  PB,  Scully  RE.  Pathology  of  the  ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical  pathology,  Vol  2,  2nd,  ed.  New 
York:  Raven  Press,  1994:2245.) 
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excessive  estrogens  or  androgens  found  in  some 
cases  (see  chapter  19).  The  presence  of  focal 
calcification,  which  suggests  that  a gonado- 
hlastoma  may  have  heen  obliterated  hy  the 
tumor,  warrants  additional  sampling  to  identify 
residual  gonadohlastoma. 

Dysgerminoma  cells  are  typically  immunore- 
active  for  placental-like  alkaline  phosphatase 
( 14,30,33),  vimentin  (30,31),  and  in  at  least  some 
cases,  lactic  dehydrogenase,  neuron-specific  en- 
olase,  Leu-7,  c3dokeratin,  desmin,  and  glial 
fibrillary  acidic  protein  (18-20,26,27,30,33).  The 
tumor  cells  were  invariably  negative  for  epithe- 
lial membrane  antigen  and  carcinoembryonic 
antigen  in  one  study  (33).  Bailey  et  al.  (13)  have 
developed  a monoclonal  antibody  (M2A,  IgG2a) 
that  they  claim  is  specific  for  dysgerminomas  (and 
seminomas).  Dietl  et  al.  ( 19)  have  shown  frequent 
overexpression  of  p53  in  dysgerminomas,  and 
Tsuura  et  al.  (42)  have  found  c-kit  localization  in 
92  percent  of  dysgerminomas  (and  seminomas). 
SGCs  are  typically  immunoreactive  for  hCG  (43) 
and  cytokeratin.  In  the  rare  cases  of  hCG-secret- 
ing  dysgerminomas  in  which  SGCs  are  not  iden- 
tified, the  cytoplasm  of  the  dysgerminoma  cells 
may  be  hCG  positive  (18,32). 

Differential  Diagnosis.  Dysgerminomas 
should  be  distinguished  from  other  malignant 
germ  cell  tumors  in  which  a diffuse  pattern  may 
occur,  specifically,  yolk  sac  tumor  with  a solid 
pattern  and  embryonal  carcinoma.  The  solid  yolk 
sac  tumor  is  distinguished  by  its  greater  nuclear 
variation,  hyaline  bodies,  an  absence  or  sparsity 
of  lymphocytes  in  the  stroma,  immunoreactivity 
for  AFP,  and  in  almost  all  cases,  other  character- 
istic patterns  that  are  absent  in  dysgerminomas. 
The  rare  embryonal  carcinoma  is  composed  typ- 
ically of  larger  cells  with  larger  nuclei  that  are 
more  hyperchromatic  and  variable  than  those  of 
the  dysgerminoma.  Moreover,  embryonal  carci- 
nomas lack  a lymphocytic  stroma  and  almost 
always  contain  syncytiotrophoblastic  giant  cells 
(SGCs).  Embryonal  carcinomas  are  cytokeratin 
positive,  whereas  seminomas  are  only  occasion- 
ally positive,  and  in  such  cases  are  typically  only 
focally  positive.  Use  of  the  BER-H2  antibody 
facilitates  the  distinction  of  testicular  embryonal 
carcinomas  from  seminomas  (21),  but  no  com- 
parative studies  have  been  performed  on  the 
ovarian  counterparts  of  these  tumors.  In  one 
investigation,  seven  of  eight  testicular  embryo- 


nal carcinomas  were  positive  with  BER-H2,  but 
19  of  19  seminomas  were  negative  (21). 

The  clear  cell  carcinoma  with  an  exclusively 
diffuse  pattern  may  resemble  a dysgerminoma; 
this  differential  is  discussed  on  page  148.  Large 
cell  lymphomas  may  simulate  dysgerminomas 
both  grossly  and  microscopically,  and  the  fre- 
quent sprinkling  of  lymphocytes  in  the  stroma  of 
the  latter  enhances  their  microscopic  similarity. 
The  differing  features  of  the  nuclei  of  the  two 
tumors,  the  almost  invariable  absence  of  glyco- 
gen in  lymphomas,  and  a variety  of  distinctive 
immunohistochemical  reactions  (placental-like 
alkaline  phosphatase  positivity  in  dysgerm- 
inomas and  leukocyte  common  antigen  positivity 
in  lymphomas)  facilitate  the  differential  diagnosis. 
Other  cellular  tumors  with  solid  growth  patterns 
of  round  cells,  such  as  the  granulosa  cell  tumor  and 
primary  or  metastatic  poorly  differentiated  carci- 
noma, are  occasionally  confused  with  dysger- 
minoma, but  lack  its  distinctive  microscopic  fea- 
tures. Rare  dysgerminomas  with  pseudoglandular 
and  solid  tubular  patterns  have  been  confused 
with  Sertoli  cell  tumors,  but  the  latter  lack  the 
distinctive  nuclear  features,  the  lymphocytic 
stroma,  and  the  immunohistochemical  findings 
of  the  dysgerminoma. 

Treatment.  In  young  patients  with  stage  lA 
dysgerminoma  in  whom  preservation  of  repro- 
ductive function  is  important,  unilateral  sal- 
pingo-oophorectomy  with  close  clinical,  radio- 
logic,  and  serologic  follow-up,  is  the  treatment 
recommended  by  most  investigators  (23,24,28, 
38,41).  With  this  approach,  chemotherapy  is  re- 
served for  the  treatment  of  recurrent  disease, 
which  occurs  in  approximately  20  percent  of 
adequately  staged  patients.  In  young  patients 
with  higher  stage  disease,  unilateral  salpingo- 
oophorectomy  followed  by  combination  chemo- 
therapy may  be  curative  and  spare  contralateral 
ovarian  function  (38,41).  In  patients  in  whom 
preservation  of  fertility  is  not  a factor,  a hyster- 
ectomy with  bilateral  salpingo-oophorectomy, 
followed  by  chemotherapy  is  recommended  for 
higher  stage  tumors  (38,41).  Radiation  therapy 
is  now  generally  reserved  for  the  rare  patients  in 
whom  chemotherapy  fails.  In  cases  in  which 
conservative  therapy  is  chosen,  the  contralateral 
ovary  should  be  carefully  evaluated.  Bivalving  or 
biopsy  is  recommended  by  some  investigators, 
but  each  of  these  procedures  is  best  avoided  in  a 
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young  woman  with  a normal-appearing  ovary  be- 
cause it  increases  the  risk  of  subsequent  infertility. 
A small  number  of  patients  with  minor  involve- 
ment of  the  contralateral  ovary  have  been  success- 
fully treated  with  unilateral  salpingo-oophorec- 
tomy  and  chemotherapy,  with  preservation  of 
fertility,  suggesting  that  bilateral  oophorectomy 
may  not  be  essential  in  such  cases  (38). 

Prognosis.  Patients  with  dysgerminomas 
have  an  excellent  prognosis;  the  most  important 
and  probably  only  prognostic  factor  is  stage.  The 
5-year  survival  rate  approaches  100  percent  for 
patients  with  stage  I tumor,  and  80  to  90  percent 
for  those  with  higher  stage  or  recurrent  tumor 
(15,17,24,29,41).  A tumor  diameter  exceeding  10 
cm  has  been  considered  an  adverse  prognostic 
factor  in  some  (28),  but  not  all  studies  (24),  and  a 
large  tumor  size  without  evidence  of  spread 
should  not  be  a deterrent  to  conservative  therapy 
in  a young  patient  (41).  Although  the  term  “ana- 
plastic dysgerminoma”  has  been  applied  to  tu- 
mors with  a high  mitotic  rate,  there  is  no  evidence 
that  such  tumors  are  associated  with  a worse 
prognosis,  and  use  of  this  designation  is  not  rec- 
ommended. Two  studies  have  found  that  most 
dysgerminomas  are  not  diploid,  and  ploidy  is  not 
useful  in  predicting  survival  (34,35). 

YOLK  SAC  TUMOR 

Definition.  The  yolk  sac  tumor  (also  referred 
to  as  endodermal  sinus  tumor)  is  a primitive 
malignant  germ  cell  tumor  characterized  by  a 
variety  of  distinctive  microscopic  patterns,  some 
of  which  recapitulate  phases  in  the  development 
of  the  normal  yolk  sac  ( 66-7 1, 79,82 ).  Enteric  and 
hepatic  differentiation  in  some  yolk  sac  tumors 
is  consistent  with  origin  of  the  primitive  gut  and 
its  derivatives  from  the  secondary  yolk  sac  dur- 
ing embryogenesis  (64,72,83). 

General  Features.  In  1946,  Teilum  (81)  rec- 
ognized that  one  of  the  two  types  of  ovarian 
tumor  reported  7 years  earlier  by  Schiller  (76) 
under  the  designation  “mesonephroma”  was  of 
germ  cell  origin.  In  1959,  Teilum  (82)  proposed 
the  designation  “endodermal  sinus  tumor”  for 
this  tumor  because  of  the  frequent  presence  of 
distinctive  papillary  structures  resembling  the 
yolk  sac-derived  endodermal  sinuses  of  the  ro- 
dent placenta.  Subsequently,  the  microscopic 
spectrum  of  these  neoplasms  has  expanded,  jus- 


tifying the  more  generic  term,  yolk  sac  tumor,  for 
all  the  microscopic  subtypes.  Yolk  sac  tumors 
account  for  approximately  20  percent  of  primi- 
tive germ  cell  tumors,  and  are  almost  as  common 
as  dysgerminomas  in  the  first  two  decades.  A few 
yolk  sac  tumors  have  occurred  in  intimate  asso- 
ciation with  an  endometrioid  or  mucinous  ovar- 
ian tumor  (60,68a,73)  indicating  a somatic  cell 
rather  than  germ  cell  origin  in  such  cases. 

Yolk  sac  tumors  are  most  common  in  patients 
in  the  second  and  third  decades;  the  median  age 
is  between  16  and  19  years  (51,54,58,59).  Approx- 
imately 10  percent  of  these  tumors  occur  in  the 
first  decade  (58,59).  Although  they  are  rare  over 
the  age  of  40  years,  exceptional  examples  have 
been  reported  in  elderly  women  (57,60).  Occa- 
sional yolk  sac  tumors  have  arisen  in  patients 
with  gonadal  dysgenesis  (44,59,72).  Patients 
usually  present  with  abdominal  pain,  frequently 
of  sudden  onset,  and  a large  abdominal  or  pelvic 
mass.  Some  women  have  been  pregnant  at  pre- 
sentation (49).  Almost  all  the  patients  have  an 
elevated  serum  level  of  AFP  preoperatively,  and 
this  finding  in  a young  female  with  an  adnexal 
mass,  although  not  specific,  suggests  the  diagno- 
sis of  yolk  sac  tumor,  especially  if  the  level  is 
greater  than  1000  ng/ml  (53,55).  Nonspecific 
markers  that  may  be  found  in  the  sera  of  pa- 
tients with  yolk  sac  tumors  include  CA125  and 
carcinoembryonic  antigen,  which  were  elevated 
in  100  percent  and  10  percent  of  the  patients, 
respectively,  in  one  study  (55).  At  laparotomy, 
there  is  evidence  of  spread  of  tumor  to  the  perito- 
neum, retroperitoneal  lymph  nodes,  or  both,  in  30 
to  70  percent  of  the  cases  (51,54,58,59);  the  figure 
of  30  percent  is  from  an  older  study  (58)  and 
probably  reflects  incomplete  staging.  Rare  pa- 
tients have  distant  metastases  at  presentation. 

Gross  Findings.  The  tumors  are  typically 
large,  with  a median  diameter  of  15  cm  (58).  The 
external  surface  is  usually  smooth  and  glisten- 
ing although  25  percent  have  capsular  tears  due 
to  preoperative  or  intraoperative  rupture  (58). 
The  sectioned  surfaces  are  typically  solid  and 
cystic  and  composed  of  soft,  friable,  yellow  to 
gray  tissue  (fig.  13-11);  rare  tumors  are  entirely 
cystic  (44),  Extensive  areas  of  hemorrhage  and 
necrosis  are  common.  A honeycomb  appearance 
due  to  many  small  cysts  may  indicate  the  presence 
of  a polyvesicular-vitelline  component  (fig.  13-12). 
Gross  evidence  of  other  germ  cell  elements,  most 
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Figure  13-11 
YOLK  SAC  TUMOR 

The  tumor  has  a predominantly  solid  and  fleshy  sec- 
tioned surface,  with  areas  of  necrosis,  gelatinous  degenera- 
tion, and  cyst  formation.  (Fig.  15  from  Scully  RE.  Recent 
progress  in  ovarian  cancer.  Human  Pathol  1970;1:73-98.) 


Figure  13-12 
YOLK  SAC  TUMOR, 
POLYVESICULAR-VITELLINE  VARIANT 
The  sectioned  surface  has  a honeycomb  or  microcystic 
appearance. 


Figure  13-13 
YOLK  SAC  TUMOR 

A loose  stroma  separates  reticular  foci,  solid  nests,  and 
small  cysts. 

commonly  a dermoid  cyst,  is  seen  in  15  percent 
of  the  cases  (58).  Yolk  sac  tumors  are  virtually 
never  bilateral  unless  the  opposite  ovary  is  in- 
volved as  part  of  generalized  peritoneal  spread, 
but  another  tumor,  almost  always  a dermoid 
cyst,  is  present  in  the  contralateral  ovary  in  5 
percent  of  the  cases  (58). 

Microscopic  Findings.  Yolk  sac  tumors  ex- 
hibit a wide  variety  of  microscopic  patterns  (figs. 
13-13-13-30),  but  most  tumors  have,  at  least 
focally,  a reticular  pattern.  It  is  characterized  by 
a loose  meshwork  of  communicating  spaces  (figs. 
13-13,  13-14,  13-16)  lined  by  primitive  tumor 
cells  with  cytoplasm  that  is  typically  clear,  con- 
taining glycogen  and  occasionally,  lipid.  The 
hyperchromatic,  irregular,  large  nuclei  have 
prominent  nucleoli;  mitotic  figures  are  usually 
numerous.  Reticular  areas  frequently  merge 
with  microcystic  or  macrocystic  areas. 

The  presence  of  Schiller-Duval  bodies  is  a 
characteristic  feature  of  yolk  sac  tumors.  These 
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Figure  13-14 
YOLK  SAC  TUMOR 

Solid  areas  merge  with  areas  showing  a microcystic  pat- 
tern. (Fig.  3 from  Kurman  RJ,  Norris  HJ.  Endodermal  sinus 
tumor  of  the  ovary.  A clinical  and  pathologic  analysis  of  7 1 
cases.  Cancer  1976;38:2404-19.) 


structures  are  typically  found  within  reticular 
areas.  Although  they  have  been  reported  in  up  to 
75  percent  of  the  cases  (58),  they  are  less  com- 
mon in  our  experience.  They  consist  of  single 
papillae  that  are  rounded  or  elongated  depend- 
ing on  the  plane  of  section,  with  fibrovascular 
cores  containing  single  vessels  (figs.  13-15,  13- 
16).  Primitive  columnar  cells  cover  the  papillae, 
which  occupy  spaces  lined  by  cuboidal,  flat,  or 
hobnail  cells.  Schiller-Duval  bodies  are  usually 
sparsely  distributed,  but  when  numerous  and 
closely  packed  create  a distinctive  papillary  pat- 
tern (fig.  13-15).  Variably  sized,  brightly  eosino- 
philic, periodic  acid-Schiff  (PAS)-positive,  dia- 
stase-resistant, intracellular  hyaline  bodies  are 
present  in  most  yolk  sac  tumors  (fig.  13-17),  and 
are  most  numerous  in  areas  with  a reticular  or 
hepatoid  pattern.  Their  immunohistochemical 
profile  is  discussed  on  page  254. 

Three  histologic  variants  of  yolk  sac  tumor  are 
recognized:  polyvesicular -vitelline,  hepatoid. 


Figure  13-15 
YOLK  SAC  TUMOR 

Schiller-Duval  bodies  are  seen  in  both  cross  and  longitu- 
dinal sections.  (Fig.  36  from  Serov  SF,  Scully  RE,  Sobin  LH. 
Histological  typing  of  ovarian  tumours.  International  Histo- 
logical Classification  of  Tumours  No.  9.  Geneva:  World 
Health  Organization,  1973.) 

and  glandular.  When  one  or  another  of  these 
patterns  is  prominent  or  occurs  in  pure  form,  a 
diagnosis  of  that  specific  variant  is  warranted. 
The  pol3wesicular-vitelline  pattern  is  character- 
ized by  the  presence  of  cysts  lined  by  columnar, 
cuboidal,  or  flattened  cells  and  usually  separated 
by  a dense  spindle  cell  stroma  (figs.  13-18, 13-19) 
(69).  The  vesicles  may  exhibit  eccentric  constric- 
tions (fig.  13-19)  simulating  subdivision  of  the 
primary  yolk  sac  vesicle  to  form  a generally 
smaller  component  lined  by  taller  epithelium, 
corresponding  to  the  forerunner  of  the  primitive 
gut  in  normal  embryogenesis. 

Minor  foci  of  hepatoid  differentiation  are  en- 
countered in  16  to  48  percent  of  yolk  sac  tumors 
(64,72,83),  but  tumors  with  predominant  hepatoid 
differentiation  are  rare  (72,80).  These  tumors  are 
characterized  by  the  presence  of  large  polygonal 
cells  with  prominent  cell  borders,  abundant  eosin- 
ophilic C5ffoplasm,  and  round  central  nuclei  with 
prominent  single  nucleoli,  growing  in  compact 
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Figure  13-16 
YOLK  SAC  TUMOR 

A SchiUer-Duval  body  containing  a central  blood  vessel  is 
surrounded  by  tumor  with  a reticular  pattern.  (Fig.  3 from  Scully 
RE.  Germ  ceO  tmnors  of  the  ovary  and  fallopian  tube.  In:  Meigs 
JV,  Sturgis  S,  eds.  Progress  in  gynecology,  1963;4:335^7.) 


Figure  13-17 
YOLK  SAC  TUMOR 

Hyaline  bodies,  malignant  nuclear  features,  and  a mi- 
totic figure  are  evident.  (Fig.  93  from  Serov  SF,  Scully  RE, 
Sobin  LH.  Histological  typing  of  ovarian  tumours.  Interna- 
tional Histological  Classification  of  Tumours  No.  9.  Geneva: 
World  Health  Organization,  1973.) 


Eigure  13-18 
YOLK  SAC  TUMOR, 
POLYVESICULAR 
VITELLINE  VARIANT 
Large  vesicles  lie  in  a cellular  stroma. 
(Fig.  91  from  Serov  SF,  Scully  RE,  Sobin 
LH. Histological  typing  of  ovarian  tu- 
mours. International  Histological  Clas- 
sification of  Tumours  No.  9.  Geneva: 
World  Health  Organization,  1973.) 
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Figure  13-19 
YOLK  SAC  TUMOR, 
POLYVESICULAR-VITELLINE  VARIANT 
Secondary  yolk  sac  vesicle  lined  by  columnar  epithelium 
(bottom)  is  continuous  with  primary  yolk  sac  vesicle  lined 
by  flat  epithelium  (top).  (Fig.  92  from  Serov  SF,  Scully  RE, 
Sobin  LH.  Histological  typing  of  ovarian  tumours.  Interna- 
tional Histological  Classification  of  Tumours  No.  9.  Geneva: 
World  Health  Organization,  1973.) 

masses  separated  by  thin  fibrous  bands,  resem- 
bling hepatocellular  carcinoma.  Hyaline  bodies 
are  often  numerous  (fig.  13-20)  (72);  stainable 
bile  has  not  been  identified.  In  some  cases,  an 
admixed  cribriform  or  glandular  pattern  of  “in- 
testinal” t3rpe  (see  below)  is  present. 

Glands  of  endodermal  derivation  may  be  pres- 
ent in  up  to  54  percent  of  yolk  sac  tumors,  usually 
sparsely  distributed  within  reticular  and  poly- 
vesicular-vitelline  areas  (51,58,83).  The  glands  are 
lined  hy  simple  or  pseudostratified  columnar  epi- 
thelium, which  may  contain  subnuclear  vacuoles 
or  resemble  more  mature  enteric  epithelium,  with 
arg5rrophil,  gohlet,  and  rarely,  Paneth  cells.  Sim- 
ilar glands  have  heen  observed  in  normal  human 
yolk  sacs  (68).  Rare  yolk  sac  tumors  have  a pre- 
dominant glandular  pattern,  of  which  two  types 
have  been  reported;  the  intestinal  variant  (45,56), 


Figure  13-20 

YOLK  SAC  TUMOR,  HEPATOID  VARIANT 
The  polygonal  tumor  cells  have  eosinophilic  cytoplasm 
and  contain  hyaline  bodies. 


composed  predominantly  of  large  nests  of  prim- 
itive epithelial  cells  with  a cribriform  pattern  (fig. 
13-21)  and  the  endometrioid-hke  variant  in  which 
glandular  or  villoglandular  differentiation  predom- 
inates, typically  mimicking  endometrioid  adenocar- 
cinoma (figs.  13-22-13-25)  (44).  The  presence  of 
subnuclear  vacuoles,  supranuclear  vacuoles,  or 
both,  in  the  glands  of  some  endometrioid-like  tu- 
mors creates  an  appearance  similar  to  that  of  a 
secretory  endometrioid  carcinoma  (fig.  13-23),  and 
nests  of  hepatoid  cells  within  the  gland  lumens 
may  mimic  the  squamous  morules  of  an  endo- 
metrioid carcinoma  with  squamous  differentia- 
tion (fig.  13-25).  One  endometrioid  yolk  sac  tumor 
had  an  additional  component  of  mucinous  adeno- 
carcinoma with  goblet  cells  and  foci  of  carcinoid 
tumor  (48).  An  abundant  fibrous  stroma  in  en- 
dometrioid-like yolk  sac  tumors  may  result  in  an 
adenofibromatous  appearance,  while  in  other 
cases  a densely  cellular  stroma  with  mitotically 
active  spindle  cells  may  cause  confusion  with  a 
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Figure  13-21 

YOLK  SAC  TUMOR,  GLANDULAR  VARIANT,  INTESTINAL  TYPE 
Left:  A cribriform  pattern  is  evident. 

Right:  A cribriform  pattern  and  malignant-appearing  nuclei  with  occasional  mitotic  figures  are  evident.  (Figs.  17-6  and 
17-7  respectively,  from  Young  RH,  Scully  RE.  Unusual  patterns,  subtypes,  and  differential  diagnosis  of  gonadal  yolk  sac  tumors. 
In:  Nogales  FF,  ed.  The  human  yolk  sac  and  yolk  sac  tumors.  Heidelberg:  Springer- Verlag,  1993:309-42.) 


Figure  13-22 
YOLK  SAC  TUMOR, 
ENDOMETRIOID-LIKE 
GLANDULAR  VARIANT 
The  tumor  has  a villoglandular 
pattern. 
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Figure  13-23 
YOLK  SAC  TUMOR, 

ENDOMETRIOID-LIKE  GLANDULAR  VARIANT 
The  glands  are  lined  by  stratified  epithelium  with  sub- 
nuclear  vacuoles. 


Figure  13-24 

YOLK  SAC  TUMOR,  ENDOMETRIOID-LIKE 
GLANDULAR  VARIANT 

The  endometrioid-like  glands  are  lined  by  columnar  cells 
with  relatively  bland  nuclear  features,  simulating  a grade  1 
endometrioid  adenocarcinoma. 


Eigure  13-25 
YOLK  SAC  TUMOR, 
ENDOMETRIOID-LIKE 
GLANDULAR  VARIANT 
A solid  focus  of  cells  representing 
hepatoid  differentiation  within  a gland 
lumen  resembles  a squamous  morule, 
(Eig.  17-14  fi'om  Yoimg  RH,  Scully  RE. 
LTnusual  patterns,  subtypes,  and  differ- 
ential diagnosis  of  gonadal  yolk  sac  tu- 
mors. In:  Nogales  FE,  ed.  Tlie  luunan 
yoUv  sac  and  yolk  sac  tumors.  Heidel- 
berg: Springer- Verlag,  1993:309-42.) 
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Figure  13-26 

YOLK  SAC  TUMOR,  PARIETAL  PATTERN 
Abundant  basement  membrane  material  is  visible.  (Pe- 
riodic acid-Schiff  stain) 


Figure  13-27 
YOLK  SAC  TUMOR 

The  neoplastic  cells  are  separated  by  a myxoid  stroma. 


carcinosarcoma  (44).  A third  subtype  of  glandu- 
lar yolk  sac  tumor  is  composed  of  small,  rounded, 
nonspecific-appearing  glands  surrounded  by  a 
prominent  fibromatous  stroma,  simulating  a 
malignant  adenofibroma. 

Ulbright  et  al.  (83 ) described  “parietal”  differen- 
tiation in  the  form  of  small,  typically  linear,  extra- 
cellular accumulations  of  basement  membrane 
material  (fig.  13-26),  usually  within  reticular  and 
solid  areas,  in  over  90  percent  of  yolk  sac  tumors. 
Parietal  yolk  sac  differentiation  is  consistent  with 
the  observation  that  the  parietal  cells  in  the  rat 
yolk  sac  synthesize  a thick,  eosinophilic  base- 
ment membrane  (Reichert’s  membrane).  A pari- 
etal pattern  may  be  the  predominant  feature  of  a 
recurrent  yolk  sac  tumor  even  though  it  was  not 
identified  in  the  primary  neoplasm  (47).  In  such 
cases,  the  recurrence  may  not  be  associated  with 
an  elevated  serum  AFP  level. 

Teilum  (82)  described  a loose  stromal  compo- 
nent of  yolk  sac  tumors  that  he  believed  recapit- 


ulated the  appearance  of  extraembryonic  mesen- 
chyme (magma  reticulare),  and  in  occasional 
tumors,  a myxoid  or  myxomatous  pattern  may 
be  striking  (fig.  13-27)  (52).  Michael  and  col- 
leagues (61)  described  a “mesenchyme-like”  com- 
ponent in  yolk  sac  tumors  consisting  of  a myxoid 
or  collagenous  stroma  containing  stellate  or 
spindle-shaped  cells  and  thin-walled  blood  ves- 
sels, and  occasionally,  skeletal  muscle  and  carti- 
lage. This  pattern  was  more  common  and  prom- 
inent after  chemotherapy.  The  authors 
suggested  that  mesenchyme-like  areas  may  be 
the  site  of  origin  of  the  sarcomas  that  occur  in 
some  patients  after  chemotherapy. 

Nonspecific  patterns  that  may  occur  in  yolk 
sac  tumors  include  solid  (fig.  13-28)  and  papil- 
lary, which  may  simulate  papillary  adenocarci- 
noma of  other  types  (figs.  13-29,  13-30).  Cells 
with  large  intracellular  vacuoles  that  displace 
the  nucleus  may  be  prominent  in  some  cases, 
simulating  liposarcoma  or  signet-ring  cell  carci- 
noma. Rare  tumors  contain  small  numbers  of 
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Figure  13-28 
YOLK  SAC  TUMOR 
The  tumor  cells  have  a solid  pattern. 


Figure  13-29 
YOLK  SAC  TUMOR 

A papillary  pattern  (above)  merges  with  a reticular  pat- 
tern (below). 
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Figure  13-30 
YOLK  SAC  TUMOR 
Numerous  small  cellular 
papillae  create  an  appearance 
resembling  that  of  a serous  car- 
cinoma. (Fig.  17-23  from  Young 
RH,  Scully  RE.  Unusual  pat- 
terns, subtypes,  and  differential 
diagnosis  of  gonadal  yolk  sac  tu- 
mors. In:  Nogales  FF,  ed.  The 
human  yolk  sac  and  yolk  sac  tu- 
mors. Heidelberg:  Springer- Ver- 
lag,  1993:309-42.) 
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Figure  13-31 

YOLK  SAC  TUMOR,  HEPATOID  VARIANT 
The  cytoplasm  of  the  tumor  cells  is  focally  immunoreac- 
tive  for  alpha-fetoprotein. 

syncytiotrophoblastic  giant  cells  (59).  Luteinized 
stromal  cells,  lymphocytes,  granulomas,  and 
erythropoietic  foci  are  occasionally  found  within 
the  stroma  of  yolk  sac  tumors  (51,58,59). 

Metastatic  tumor  usually  has  an  appearance 
similar  to  that  of  the  primary  tumor,  although  in 
some  cases,  a predominantly  solid  pattern  with 
the  appearance  of  an  undifferentiated  malignant 
neoplasm  is  seen  at  autopsy  (58).  In  some  cases, 
this  altered  microscopic  appearance  may  he  re- 
lated to  chemotherapy  (51). 

Immunohistochemical  staining  may  be  useful 
in  confirming  a diagnosis  of  yolk  sac  tumor,  partic- 
ularly when  unusual  or  nonspecific  histologic  pat- 
terns predominate.  A variety  of  proteins  synthe- 
sized by  the  normal  yolk  sac  have  been  identified 
immunohistochemically  within  yolk  sac  tumors. 
The  cytoplasm  of  the  tumor  cells  is  almost  always 
immunoreactivefor  AFP(fig.  13-31),  alpha-l-anti- 
tr3^sin,  and  cytokeratin,  but  not  epithelial  mem- 


brane antigen  (58,62,65);  the  staining  for  the 
first  two  antigens  may  be  focal  (58).  The  contents 
of  the  cysts,  acini,  and  glands  within  the  poly- 
vesicular-vitelline,  intestinal,  and  endometrioid- 
like  patterns  may  also  stain  for  AFP  and  alpha- 
1-antitrypsin.  Most  hyaline  bodies  are  negative 
for  AFP  as  well  as  for  alpha-l-antitrypsin,  albu- 
min, and  transferrin  (78,83).  The  apical  cyto- 
plasm and  the  luminal  contents  of  enteric  glands 
typically  stain  for  carcinoembryonic  antigen 
(83).  Basement  membrane  material  in  yolk  sac 
tumors  is  immunoreactive  for  laminin  and  type 
IV  collagen  (83).  Other  antigens  that  have  been 
demonstrated  in  yolk  sac  tumors  include  placen- 
tal-like alkaline  phosphatase,  neuron-specific 
enolase,  vimentin,  and  Leu-7  (65). 

At  least  two  types  of  distinctive  material  have 
been  demonstrated  ultrastructurally  in  yolk  sac 
tumors  (63,83).  One  of  them,  in  the  form  of 
exclusively  intracellular,  uniformly  electron- 
dense,  spheroidal,  nonmembrane-bound  inclu- 
sions, corresponds  to  the  hyaline  bodies  seen  on 
light  microscopic  examination.  Ultrastructur- 
ally, these  inclusions  are  always  surrounded  by 
cytoplasm,  which  is  sometimes  scanty  (83).  The 
other  deposit,  which  corresponds  to  basement 
membrane  material  and  may  be  either  intracel- 
lular or  extracellular,  is  irregularly  shaped,  often 
linear,  and  of  variable  electron  density  (83). 
When  intracellular,  it  is  membrane-bound  and  in 
close  association  with  cisternae  of  rough  endo- 
plasmic reticulin.  Ultrastructural  examination  of 
hepatoid  yolk  sac  tumors  discloses  features  sim- 
ilar to  those  of  hepatocellular  carcinoma  (72).  The 
enteric  nature  of  the  sparsely  distributed  glands 
within  typical  yolk  sac  tumors,  as  well  as  those 
in  the  intestinal  glandular  variant,  has  been 
confirmed  ultrastructurally  by  the  presence  of 
villi  and  subvillous  rootlets  (45,74,83). 

Differential  Diagnosis.  The  differential  di- 
agnosis of  yolk  sac  tumors  is  extensive  because 
of  their  numerous  microscopic  patterns  (86). 
Their  distinction  from  clear  cell  carcinomas, 
which  cause  the  greatest  confusion,  is  discussed 
on  page  148,  and  the  differences  between  en- 
dometrioid-like  and  hepatoid  yolk  sac  tumors 
and  endometrioid  neoplasms  and  hepatoid  car- 
cinomas, respectively,  are  discussed  on  pages 
124  and  324.  Hepatoid  yolk  sac  tumors  must  also 
be  differentiated  from  many  other  ovarian  tu- 
mors, both  primary  and  metastatic,  that  are 
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characterized  by  large  cells  with  abundant  eo- 
sinophilic cytoplasm,  including  steroid  cell  tu- 
mors, oxyphilic  endometrioid  and  clear  cell  car- 
cinomas, metastatic  melanoma,  and  metastatic 
hepatocellular  carcinoma  (see  Table  6-1). 

Yolk  sac  tumors  should  be  distinguished  from 
other  germ  cell  tumors,  including  dysgerminoma 
(page  244)  and  the  rare  embryonal  carcinoma. 
Embryonal  carcinomas,  although  closely  related 
to  yolk  sac  tumors,  lack  the  distinctive  patterns 
of  the  latter  and  are  composed  of  larger,  more 
pleomorphic  cells  that  line  glands  and  papillae 
and  grow  as  solid  sheets.  In  addition,  sync3diotro- 
phoblastic  cells  are  almost  always  present  in 
embryonal  carcinomas  (resulting  in  an  elevated 
serum  hCG),  in  contrast  to  their  rarity  in  yolk 
sac  tumors.  Because  of  their  occurrence  in  young 
patients,  yolk  sac  tumors  may  also  be  confused 
with  a variety  of  other  tumors  (85,86),  including 
the  juvenile  granulosa  cell  tumor  (page  184),  the 
small  cell  carcinoma  of  h}q)ercalcemic  type  (page 
316),  and  the  Sertoli-Leydig  cell  tumor  (page  218). 

Treatment  and  Prognosis.  The  optimal 
therapy  for  a unilateral  yolk  sac  tumor  is  unilat- 
eral salpingo-oophorectomy,  cytoreduction  of  ex- 
traovarian  tumor,  and  combination  chemother- 
apy (51,54,58,77).  In  contrast  to  the  dismal 
prognosis  for  patients  in  the  prechemotherapy 
era  (13  percent  3-year  survival)  (58),  postopera- 
tive chemotherapy  has  achieved  survival  rates  of 
70  to  90  percent  for  patients  with  stage  I tumors, 
and  30  to  50  percent  for  patients  with  higher 
stage  tumors  (50,51,54).  Some  successfully 
treated  patients  have  had  normal  term  pregnan- 
cies (51).  Serial  determination  of  AFP  is  useful  in 
monitoring  the  effects  of  therapy  and  detecting 
recurrent  tumor.  Patients  with  microscopic  resid- 
ual tumor,  however,  may  have  normal  AFP  levels 

(46) ,  and  rarely,  AFP-secreting  yolk  sac  tumors 
convert  to  nonsecretory  tumors  during  treatment 

(47) .  Adverse  prognostic  factors  in  one  study  in- 
cluded a tumor  stage  of  II  or  greater,  gross  resid- 
ual tumor  after  cytoreductive  surgery,  and  more 
than  100  ml  of  ascitic  fluid  (54).  Liver  involve- 
ment, either  at  presentation  or  as  recurrent  dis- 
ease , is  also  associated  with  a poor  prognosis  ( 84 ). 
One  group  found  that  patients  with  stage  I tu- 
mors having  three  or  four  histologic  patterns  had 
a better  prognosis  than  patients  with  tumors 
having  only  one  or  two  patterns  (75). 


EMBRYONAL  CARCINOMA 

Definition.  This  rare  germ  cell  tumor  is  char- 
acterized by  large  primitive  cells  resembling 
those  of  the  embryonic  germ  disk  and  growing  in 
solid,  papillary,  and  glandular  patterns. 

General  Features.  Embryonal  carcinomas 
are  much  rarer  in  the  ovary  than  in  the  testis, 
accormting  for  only  about  3 percent  of  primitive 
ovarian  germ  cell  tumors;  they  are  one  fifth  to  one 
tenth  as  common  as  yolk  sac  tumors  (89,90).  The 
patients  range  in  age  from  4 to  28  years,  with  a 
median  age  of  12  years;  approximately  half  the 
patients  are  prepubertal  (88-90,93,95).  The  clini- 
cal presentation  is  usually  as  an  adnexal  mass, 
and  in  half  the  cases,  as  endocrine  manifesta- 
tions, including  isosexual  pseudoprecocity,  irreg- 
ular bleeding,  amenorrhea,  and  hirsutism,  alone 
or  in  combination.  The  serum  hCG  and  AFP 
levels  have  been  elevated  in  all  the  patients 
tested  for  these  markers,  although  AFP  has  been 
measured  in  only  a few  cases  (89,90,93,95).  An 
elevation  of  both  markers  in  a female  with  an 
adnexal  mass  should  therefore  suggest  at  least  a 
component  of  embryonal  carcinoma  in  the  tumor. 
In  several  cases,  the  clinical  presentation  has 
mimicked  that  of  an  intrauterine  or  ectopic  preg- 
nancy (89).  Laparotomy  reveals  spread  to  the 
peritoneum  in  40  percent  of  the  cases,  sometimes 
accompanied  by  parenchymal  involvement  of  pel- 
vic or  intra-abdominal  viscera  (89). 

Pathologic  Findings.  The  tumors  are  typi- 
cally large  (median  diameter,  17  cm)  with 
smooth  external  surfaces;  in  occasional  cases, 
preoperative  rupture  occurs  (89).  In  all  the  re- 
ported cases  the  tumor  was  unilateral.  The  cut 
surface  is  predominantly  solid  and  variegated, 
with  white,  tan-grey,  and  yellow  soft  tissue  alter- 
nating with  cysts  containing  mucoid  material. 
Foci  of  hemorrhage  and  necrosis  are  common. 

Microscopic  examination  reveals  solid  sheets 
and  nests  of  cells,  often  with  central  necrosis, 
gland-like  spaces,  and  papillae  composed  of  or 
lined  by  large  primitive  cells  with  amphophilic 
or  sometimes  clear  cytoplasm  and  well-defined 
cell  membranes  (figs.  13-32-13-34)  (89).  The  nu- 
clei are  round  and  vesicular  with  a coarse,  irreg- 
ular membrane  and  one  or  more  prominent 
nucleoli  (fig.  13-34).  Mitotic  figures,  including 
atypical  forms,  are  usually  numerous.  Eosino- 
philic hyaline  droplets,  identical  to  those  occurring 
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Figure  13-32 

EMBRYONAL  CARCINOMA 
A papillary  pattern  is  seen. 


Figure  13-33 

EMBRYONAL  CARCINOMA 
The  tumor  cells  line  irregular  slit-like  spaces  and  form 
papillae.  (Fig.  1 from  Kurman  RJ,  Norris  HJ.  Embryonal 
carcinoma  of  the  ovary.  A clinicopathologic  entity  distinct 
from  endodermal  sinus  tumor  resembling  embryonal  carci- 
noma of  the  adult  testis.  Cancer  1976;38:2420-33. ) 


Figure  13-34 

EMBRYONAL  CARCINOMA 
Cells  with  primitive-appearing  nuclei  form  solid  aggre- 
gates and  line  irregular  gland-like  spaces. 
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Figure  13-35 

EMBRYONAL  CARCINOMA 
Left:  Numerous  syncytio- 
trophoblastic  giant  cells  are 
present. 

Right:  The  giant  cells  are  im- 
munoreactive  for  hCG. 


in  yolk  sac  tumors,  are  present  in  many  of  the 
cases.  Syncytiotrophoblastic  giant  cells  (fig.  13- 
35)  were  conspicuous  in  all  the  reported  tumors, 
usually  individually  disposed  within  or  at  the 
periphery  of  the  tumor  nests,  or  within  the 
stroma,  which  may  vary  from  edematous  to 
densely  fibrous.  Foci  resembling  intermediate  tro- 
phoblast  (91 ),  embryoid  bodies,  enteric  glands  that 
may  contain  goblet  cells,  and  minor  foci  of  mature 
teratomatous  elements  (squamous  epithelium, 
cartilage)  are  present  in  occasional  cases  (89). 

The  cytoplasm  of  the  tumor  cells  is  typically 
immunoreactive  for  C3dokeratin,  placental-like 
alkaline  phosphatase,  and  neuron-specific  en- 
olase,  and  is  almost  always  negative  for  epithelial 
membrane  antigen  (87,92,94).  Immunoreactivity 
for  AFP  is  seen  in  one  third  to  half  of  the  cases 
(89,94)  although  such  immunoreactivity  may  re- 
flect an  admixture  of  unrecognized  yolk  sac  neo- 
plasia. The  syncytiotrophoblastic  cells  are  immu- 
noreactive for  hCG  (fig.  13-35,  right). 

Differential  Diagnosis.  The  distinction  of 
embryonal  carcinoma  from  other  germ  cell  tu- 
mors (dysgerminoma,  yolk  sac  tumor)  and  the 
juvenile  granulosa  cell  tumor,  has  been  dis- 
cussed on  pages  244,  255,  and  184,  respectively. 
Rarely,  embryonal  carcinoma  may  be  confused 
microscopically  with  poorly  differentiated  ade- 
nocarcinomas or  undifferentiated  carcinomas  in 
the  surface  epithelial-stromal  category.  Such  tu- 
mors, however,  in  contrast  to  embryonal  carcino- 
mas, typically  occur  in  the  late  reproductive  and 


postmenopausal  age  groups,  rarely  elaborate 
AFP  (with  the  exception  of  the  rare  hepatoid 
carcinoma),  typically  lack  overt  trophoblastic 
differentiation,  and  are  immunoreactive  for  epi- 
thelial membrane  antigen  in  most  cases. 

Treatment  and  Prognosis.  The  optimal 
therapy  for  embryonal  carcinoma  is  unilateral  sal- 
pingo-oophorectomy,  cytoreduction  of  extraovar- 
ian  tumor,  and  postoperative  combination  chemo- 
therapy. Serial  determinations  of  serum  hCG  and 
AFP  are  useful  in  monitoring  the  effects  of  chemo- 
therapy and  detecting  recurrent  tumor.  The  5-year 
survival  rate  for  patients  with  stage  I disease  in 
the  series  of  Kurman  and  Norris  (89)  was  only  50 
percent,  but  most  of  those  patients  did  not  receive 
chemotherapy.  Chemotherapy  was  curative,  how- 
ever, in  other  cases  in  that  series  as  well  as  addi- 
tional cases  reported  subsequently  (88,93,95),  in- 
cluding some  with  extraovarian  spread. 

POLYEMBRYOMA 

Definition.  This  tumor  is  characterized  by 
an  exclusive  or  preponderant  content  of  embry- 
oid bodies,  which  resemble  normal  early  em- 
bryos in  various  stages  of  development. 

General  Features.  Ovarian  polyembryomas 
are  exceedingly  rare,  with  less  than  10  cases  re- 
ported during  the  last  four  decades  (96-100,102, 
104^106).  The  patients  are  typically  children  or 
young  women  who  present  with  manifestations 
related  to  the  presence  of  a pelvic  mass.  At  least 
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Figure  13-36 
POLYEMBRYOMA 

Several  embryoid  bodies  are  seen  in  different  stages  of 
development.  Tlie  two  large  bodies  contain  an  amniotic  cavity, 
tliick  germ  disc,  and  voluminous  yolk  sac  cavity.  (Fig.  94  from 
Serov  SF,  Scully  RE,  Sobin  LH.  Histological  typing  of  ovarian 
timiours.  International  Histological  Classification  of  Tiimours 
No.  9.  Geneva:  World  Healtli  Organization,  1973.) 

some  patients  have  elevated  serum  levels  of  AFP, 
hCG,  or  both  at  presentation  (96,97,105,106) 
although  these  tumor  markers  have  not  been 
measured  in  most  of  the  reported  cases.  Occa- 
sional patients  have  evidence  of  extraovarian 
spread  of  tumor  at  presentation  (104,106). 

Pathologic  Findings,  On  gross  examination, 
polyembryomas  are  usually  bulky  tumors  with 
sectioned  surfaces  that  are  typically  spongy  or 
microcystic,  soft,  reddish  brown,  and  focally  hem- 
orrhagic. Microscopic  examination  reveals  myri- 
ads of  small  structures  resembling  perfect  or  im- 
perfect early  embryos  containing  germ  disks, 
amniotic  cavities,  yolk  sacs,  chorionic  elements 
including  syncytiotrophoblastic  giant  cells,  and  ex- 
traembryonic  mesenchyme  scattered  in  a fibrous 
or  edematous  stroma  (fig.  13-36).  Mature  and 
immature  teratomatous  elements,  predominantly 
of  endodermal  derivation,  are  usually  also  present. 
The  embryoid  bodies  are  often  contiguous  with 


intestinal  glands  or  embryonal  or  adult  hepatic 
tissue,  which  may  secrete  bile  (101-103).  Foci  of 
pol3wesicular  vitelline  yolk  sac  tumor  were  pres- 
ent in  one  case  (103),  and  in  another,  there  was 
a prominent  hemangioma-like  vascular  compo- 
nent (99).  The  yolk  sac  component  of  the  embry- 
oid bodies  and  the  hepatic  elements  are  immu- 
noreactive  for  AFP  and  alpha- 1-antitrjpsin,  and 
the  S3mcytiotrophoblastic  elements  are  immuno- 
reactive  for  hCG  (99,103,101,105). 

Treatment  and  Prognosis.  Polyembryomas 
behave  like  other  primitive  malignant  germ  cell 
tumors.  Several  patients  who  did  not  receive 
adjuvant  chemotherapy  died  of  tumor  less  than 
a year  after  presentation  (98,104).  Other  pa- 
tients, including  some  with  extraovarian  spread, 
have  been  treated  successfully  with  combination 
chemotherapy  (102,105).  One  patient  with  a 
stage  lA  tumor  was  treated  only  surgically;  the 
serum  AFP  and  hCG  levels  declined  postopera- 
tively  and  there  was  no  evidence  of  disease  5 
years  later  (97).  Recurrent  or  metastatic  tumor 
in  two  cases  consisted  of  mature  teratomatous 
elements;  in  one  of  these  cases,  the  patient  had 
not  received  any  chemotherapy  (99,106). 

CHORIOCARCINOMA 

Definition.  This  tumor  is  composed  of  an  inti- 
mate admixture  of  either  cytotrophoblast,  interme- 
diate trophoblast,  or  both,  and  s3mc34iotrophoblast. 

General  Featimes.  Pure  nongestational  chor- 
iocarcinomas account  for  less  than  1 percent  of 
primitive  germ  cell  tumors  of  the  ovary  (107,110, 
111,115-118).  More  commonly,  choriocarcinoma  is 
a component  of  a mixed  germ  cell  tumor,  and  was 
encountered  in  20  percent  of  the  latter  in  one  series 
( 112).  The  occurrence  of  choriocarcinoma  in  a pre- 
pubertal patient  or  the  presence  of  other  genn  cell 
elements  establishes  a germ  cell  origin  of  the 
tumor.  Gestational  choriocarcinomas  of  the  ovary 
are  almost  always  metastatic  from  uterine,  or 
rarely,  tubal  choriocarcinomas,  but  exceptionally 
complicate  an  ovarian  pregnancy  (page  331).  In 
some  cases,  it  may  be  impossible  to  prove  a germ 
cell  or  gestational  origin  (107).  The  presence  of 
paternal  human  leukocyte  antigens  (111)  or  a Y 
chromosome  (109),  which  are  characteristic  of 
gestational  choriocarcinomas  but  not  of  chorio- 
carcinomas of  germ  cell  lineage,  may  prove  useful 
in  establishing  the  origin  of  the  tumor. 
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Ovarian  choriocarcinomas  typically  occur  in 
children  and  young  adults.  Patients  present  with 
an  adnexal  mass,  pain,  and  in  occasional  cases, 
hemoperitoneum  (107).  The  serum  hCG  levels 
are  elevated,  leading  to  isosexual  pseudoprecoc- 
ity in  children,  and  menstrual  ahnormalities, 
hreast  enlargement  (occasionally  with  colostrum 
secretion),  androgenic  changes,  or  combinations 
thereof,  in  adults.  The  clinical  presentation  may 
mimic  that  of  a tubal  pregnancy. 

Pathologic  Findings.  On  gross  examina- 
tion, the  pure  choriocarcinoma  is  typically  solid, 
hemorrhagic,  and  friable.  Bilateral  involvement 
is  rare.  Microscopic  examination  reveals  uni- 
nucleated  trophoblastic  cells  with  scanty  or 
abundant  clear  cytoplasm  (c}dotrophoblast  or 
intermediate  trophoblast)  admixed  with  syn- 
cytiotrophoblastic  cells,  which  contain  C3doplas- 
mic  vacuoles  and  many  dark  nuclei,  and  may 
form  syncytial  knots  (fig.  13-37)  (113).  A plexi- 
form  pattern  is  often,  but  not  invariably,  present, 
and  in  areas  the  tumor  may  have  a nonspecific 
poorly  differentiated  appearance.  The  neoplastic 
elements  are  frequently  juxtaposed  to  dilated 
vascular  sinusoids,  which  are  the  source  of  the 
massive  hemorrhage  that  is  typically  present. 
Vascular  invasion  may  be  prominent. 

The  syncytiotrophoblastic  cells  are  typically 
immunoreactive  for  cytokeratin,  hCG,  human 
placental  lactogen  (hPL),  and  pregnancy-specific 
beta-1  glycoprotein  (SPl);  the  cyto trophoblast  is 
typically  immunoreactive  for  cytokeratin;  and 
the  intermediate  trophoblast  is  usually  immuno- 
reactive for  cytokeratin,  hPL,  and  SPl  (113). 
Immunoreactivity  for  placental-like  alkaline 
phosphatase,  epithelial  membrane  antigen,  neu- 
ron-specific enolase,  alpha- 1-antitrypsin,  and 
carcinoembryonic  antigen  may  be  present  as 
well  (114). 

Differential  Diagnosis.  Choriocarcinoma 
should  be  distinguished  on  histologic  examina- 
tion from  malignant  germ  cell  tumors  in  which 
isolated  sync5diotrophoblastic  cells  may  be  en- 
countered, such  as  embryonal  carcinoma,  dys- 
germinoma,  and  yolk  sac  tumor.  The  differential 
diagnosis  also  includes  occasional  poorly  differ- 
entiated carcinomas  of  surface  epithelial  origin, 
usually  occurring  in  older  women,  that  exhibit 
trophoblastic  differentiation  (pages  167  and  379). 
These  tumors  range  in  appearance  from  carcino- 
mas containing  isolated  giant  cells  resembling 


Figure  13-37 
CHORIOCARCINOMA 

Smaller  cytotrophoblastic  cells  are  growing  with  syn- 
cytiotrophoblastic cells  in  a plexiform  pattern.  (Fig.  95  from 
Serov  SF,  Scully  RE,  Sobin  LH.  Histological  t3rping  of  ovarian 
tumours.  International  Histological  Classification  of  Tumours 
No.  9.  Geneva:  World  Health  Organization,  1973.) 


syncytiotrophoblastic  giant  cells  to  typical 
choriocarcinoma.  Such  tumors  may  secrete  hCG 
and  have  endocrine  manifestations  (108,114a). 

Treatment  and  Prognosis.  Tumors  re- 
ported in  the  prechemotherapy  era  were  usually 
rapidly  fatal,  with  spread  throughout  the  abdo- 
men and  often  to  the  lungs,  although  rare  pa- 
tients survived  for  many  years  after  surgical 
removal  alone  (107).  More  recently,  unilateral 
salpingo-oophorectomy  combined  with  combina- 
tion chemotherapy  has  markedly  improved  sur- 
vival rates,  with  apparent  cures  or  prolonged 
remissions  in  patients  with  extraovarian  spread 
(107,110,111,118).  Ovarian  choriocarcinomas  of 
germ  cell  origin,  however,  may  be  less  responsive 
to  chemotherapy  than  gestational  choriocar- 
cinomas (110,115,116).  Moreover,  it  has  been  sug- 
gested that  the  former  tumors  should  be  treated 
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with  combination  chemotherapy  known  to  be 
effective  against  germ  cell  tumors  rather  than 
with  the  single  agent  therapy  (methotrexate  or 
actinomycin  D)  that  is  highly  effective  in  the 
treatment  of  gestational  choriocarcinomas  (111). 

MIXED  MALIGNANT 
GERM  CELL  TUMORS 

These  tumors,  which  contain  mixtures  of  two 
or  more  types  of  germ  cell  neoplasia  (dysgermin- 
oma,  yolk  sac  tumor,  embryonal  carcinoma,  poly- 
embryoma,  choriocarcinoma,  immature  tera- 
toma) account  for  8 to  10  percent  of  malignant 
primitive  germ  cell  tumors  of  the  ovary  ( 122,123). 
Their  occurrence  emphasizes  the  importance  of 
careful  gross  examination  and  judicious  sam- 
pling of  germ  cell  tumors.  Each  component 
should  be  named  specifically  in  the  diagnosis  in 
the  order  of  decreasing  quantity,  the  components 
should  be  quantified  as  accurately  as  possible,  and 
the  tumor  should  be  coded  according  to  all  the 
neoplastic  types  present.  Kurman  and  Norris 
( 122 ) found  that  the  prognosis  in  cases  of  mixed 
germ  cell  neoplasia  depended  not  only  on  the 
nature  of  the  malignant  elements  identified,  but 
also  on  the  quantity  of  the  most  malignant  com- 
ponents. A highly  malignant  component  did  not 
adversely  affect  the  prognosis  unless  it  ac- 
counted for  more  than  one  third  of  the  tumor 
area.  Most  of  the  patients  in  their  study,  how- 
ever, did  not  receive  postoperative  chemother- 
apy. In  a second  series  of  mixed  germ  cell  tumors, 
in  which  most  of  the  patients  received  chemo- 
therapy, no  correlation  was  found  between  the 
histologic  composition  of  the  tumor  and  its  be- 
havior (121).  In  the  first  study,  size  was  also  an 
important  prognostic  factor:  all  the  patients 
whose  neoplasm  was  less  than  10  cm  in  diameter 
survived.  If  one  combines  the  data  from  both 
series,  dysgerminoma  was  present  in  approxi- 
mately 73  percent  of  the  cases,  yolk  sac  tumor  in 
64  percent,  immature  teratoma  in  58  percent, 
embryonal  carcinoma  in  15  percent,  and  chorio- 
carcinoma in  14  percent  (figs.  13-38-13-40).  In 
both  studies,  most  of  the  tumors  contained  only 
two  components  ( most  commonly  dysgerminoma 
and  yolk  sac  tumor),  with  the  remaining  tumors 
containing  three  to  five. 


Figure  13-38 

MIXED  MALIGNANT  GERM  CELL  TUMOR 
The  tumor  has  a lohulated,  locally  hemorrhagic  sectioned 
surface.  On  microscopic  examination,  dysgerminoma,  yolk 
sac  tumor,  embryonal  carcinoma,  and  immature  teratoma 
were  found. 


Rarer  forms  of  mixed  germ  cell  tumors  have 
also  been  described.  A distinctive  pattern  char- 
acterized by  a diffuse  intermingling  of  embryonal 
carcinoma  and  yolk  sac  tumor,  designated  diffuse 
embryoma,  has  been  reported  to  occur  in  the 
testis  (120)  and  has  been  encountered  in  the 
ovary  as  well.  In  this  tumor,  the  yolk  sac  element 
consists  of  disseminated  foci  of  pale  cells  growing 
in  a reticular  pattern  and  mingling  in  a repeti- 
tive manner  with  clusters  of  larger,  darker  em- 
bryonal carcinoma  cells  (figs.  13-41,  13-42).  The 
yolk  sac  foci  are  often  continuous  with  a thin  layer 
of  yolk  sac  cells  that  enclose  nests  of  embryonal 
carcinoma  in  a necklace  pattern  (figs.  13-41,  13- 
42).  Hepatoid  cells  and  syncytiotrophoblastic 
cells  may  be  present  focally.  Another  unusual 
mixed  germ  cell  tumor  consisted  predominantly 
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Figure  13-39 

MIXED  MALIGNANT  GERM  CELL  TUMOR 
Dysgerminoma  (top)  abuts  yolk  sac  tumor  (bottom). 


Figure  13-40 

MIXED  MALIGNANT  GERM  CELL  TUMOR 
Immature  teratoma  (top)  abuts  yolk  sac  tumor  (bottom). 


Figure  13-41 
DIFFUSE  EMBRYOMA 
A network  of  spaces  lined  by  yolk 
sac  cells  with  small  nuclei  are  ad- 
mixed with  acini  lined  by  embryonal 
carcinoma  cells  with  large  nuclei. 
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Figure  13-42 
DIFFUSE  EMBRYOMA 
Embryonal  carcinoma  (columnar 
epithelium)  is  admixed  with  yolk  sac 
epithelium  (thin  cords  of  cells)  with 
small  nuclei. 


of  immature  pancreatic  tissue,  but  also  contained 
foci  of  benign  and  malignant  mucinous  epithe- 
lium, dysgerminoma,  yolk  sac  tumor,  and  imma- 


ture teratoma  (124).  Akhtar  et  al.  (119)  have 
reported  a unique  ovarian  tumor  composed  of 
dysgerminoma  and  rhabdomyosarcoma. 
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14 

TERATOMAS  (EXCLUDING  MONODERMAL) 


Teratomas  are  germ  cell  tumors  composed  of  a 
variety  of  tissues  usually  representing  two  or 
three  embryonic  layers  (ectoderm,  mesoderm,  en- 
doderm),  but  occasionally  made  up  of  elements 
derived  from  one  layer  other  than  mesoderm.  If 
the  neoplastic  tissue  is  uniformly  mature,  the 
tumor  is  designated  mature  teratoma,  which  is 
almost  always  a dermoid  cyst.  The  presence  of  any 
immature  tissue  warrants  a diagnosis  of  imma- 
ture teratoma.  An  exception  to  the  foregoing 
statement  is  the  rare,  otherwise  typical  dermoid 
cyst  that  contains  tiny  foci  of  immature  tissue 
(page  275);  the  benign  behavior  in  the  relatively 
few  reported  cases  of  this  type  does  not  support 
the  diagnosis  of  immature  teratoma  (44).Terato- 
mas  with  a predominant  or  exclusive  component 
of  endodermal  or  ectodermal  tissue  are  referred  to 
as  monodermal  teratomas. 

The  presence  of  nuclear  sex  chromatin  (Barr 
bodies)  and  a 46,XX  karyotype  in  most  mature 
ovarian  teratomas  is  consistent  with  an  origin 
through  parthenogenetic  development  of  ova  (5). 
Chromosomal  abnormalities  such  as  trisomy,  tet- 
raploidy,  and  mosaicism,  however,  have  been 
found  in  7 percent  of  cases  (7).  Almost  all  dermoid 
cysts  are  probably  of  postmeiotic  origin.  Surti  et  al. 
(7)  found  that  65  percent  of  teratomas  are  derived 
from  a single  germ  cell  after  the  first  meiotic 
division  (meiosis  I)  as  the  result  of  either  failure  of 
meiosis  II  (type  II)  or  endoreduplication  of  a ma- 
ture ovum  (type  III);  35  percent  arise  by  failure  of 
meiosis  I (t}rpe  I)  or  mitotic  division  of  premeiotic 
germ  cells  (type  IV).  Other  studies  have  found  that 
multiple  dermoid  cysts  from  the  same  individual 
as  well  as  immature  teratomas  frequently  exhibit 
both  premeiotic  (heterozygous)  and  postmeiotic 
(homozygous)  patterns  (1, 3,4,6).  Gibas  et  al.  (2) 
found  that  the  chromosomal  abnormalities  pres- 
ent in  an  immature  teratoma  were  also  present  in 
its  metastases,  despite  the  presence  of  more  ma- 
ture elements  in  the  latter  after  chemotherapy. 

IMMATURE  TERATOMA 

Definition.  Immature  teratomas  contain  vari- 
able quantities  of  immature  tissues  that  resembles 
those  of  the  embryo;  mature  elements  are  also 


present  in  most  of  the  cases.  Although  immature 
teratomas  have  been  referred  to  as  solid  terato- 
mas in  the  past,  such  tumors  are  occasionally 
predominantly  cystic,  and  their  sepeu'ation  from 
mature  teratomas  rests  exclusively  on  their  mi- 
croscopic appearance. 

General  Features.  Although  only  3 percent 
of  ovarian  teratomas  are  immature,  immature 
teratomas  are  the  third  most  common  primitive 
germ  cell  tumor,  accounting  for  almost  20  percent 
of  them,  1 percent  of  ovarian  cancers  in  general 
( 18),  and  10  to  20  percent  of  ovarian  cancers  occur- 
ring in  the  first  two  decades.  The  tumors  are  most 
common  in  young  adults  and  children;  the  median 
age  in  three  large  studies  was  17, 19,  and  21  years 
(17,24,31).  The  clinical  presentation  is  t3qDically 
that  of  an  abdominal  or  pelvic  mass,  frequently 
accompanied  by  pain.  Rarely,  an  immature  tera- 
toma is  preceded  by  an  ipsilateral  dermoid  cyst 
that  was  resected  months  to  years  previously 
(9,44).  The  risk  of  development  of  an  immature 
teratoma  in  patients  with  dermoid  cysts  may  be 
increased,  particularly  if  the  cysts  are  bilateral 
or  multiple,  or  have  ruptured  (9,44). 

Sixty-five  percent  of  the  patients  with  imma- 
ture teratoma  have  an  elevated  serum  level  of 
alpha-fetoprotein  at  presentation  (20,22),  al- 
though the  levels  are  only  rarely  as  high  as  those 
encountered  in  patients  with  yolk  sac  tumors 
(20,33,34).  Other  serum  markers  that  may  be 
elevated  include:  human  chorionic  gonadotropin 
(hCG),  sometimes  associated  with  isosexual 
pseudoprecocity  (22);  neuron-specific  enolase 
(23);  CA125  (8,20,22);  CA19-9  (22);  and  car- 
cinoembryonic  antigen  (CEA)  (22). 

Approximately  one  third  of  immature  terato- 
mas have  spread  outside  the  ovary  at  the  time  of 
surgery,  usually  in  the  form  of  peritoneal  im- 
plants, less  commonly  as  lymph  node  metastases, 
and  rarely  as  hematogenous  metastases  (11,17, 
21,24,30,31,34).  The  risk  of  peritoneal  implants 
appears  to  be  increased  with  tumors  that  have 
ruptured  preoperatively  or  are  adherent  ( 30,35 ). 

Gross  Findings.  Immature  teratomas  are 
usually  large  (median  diameter,  18  cm  [31]), 
encapsulated  masses  with  a smooth  glistening 
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Figure  14-1 

IMMATURE  TERATOMA 

The  sectioned  surface  is  composed  of  a mixture  of  solid 
and  cystic  tissues. 

outer  surface  (fig.  14-1).  Capsular  rupture,  some- 
times with  herniation  of  tumor  through  the  de- 
fect, is  seen  in  almost  half  the  cases  (fig.  14-2) 
(28,35).  The  sectioned  surfaces  are  predomi- 
nantly solid  but  small  cysts  containing  mucin- 
ous, serous,  or  bloody  fluid  or  hair  are  frequently 
present,  and  occasionally,  one  or  more  large  cysts 
occupy  most  of  the  specimen  (fig.  14-3).  Grossly 
evident  dermoid  cysts  can  be  identified  in  ap- 
proximately 25  percent  of  the  cases  (44).  The 
solid  areas  within  immature  teratomas,  which 
are  usually  composed  predominantly  of  neural 
tissue,  are  typically  soft,  fleshy,  and  gray  to  pink 
(fig.  14-1),  and  may  be  locally  hemorrhagic  or 
necrotic.  Foci  of  melanotic  pigmentation  may  be 
present,  and  areas  of  bone  and  cartilage  may  be 
visible  or  palpable.  Bilateral  involvement  is  rare 
in  the  absence  of  extraovarian  spread,  but  there 


Figure  14-2 

IMMATURE  TERATOMA 

Thmor  has  extended  through  a capsular  defect  (upper  right). 


is  a dermoid  cyst  or  less  often,  another  benign 
tumor  in  the  contralateral  ovary  in  approxi- 
mately 10  percent  of  the  cases  (44). 

Microscopic  Findings.  Tumor.  The 

amount  of  immature  tissue  varies  from  rare  foci 
to  a predominant  component.  Most  or  all  of  the 
immature  tissue  is  composed  of  immature  neuro- 
ectodermal tissue,  which  typically  takes  the  form 
of  primitive  neuroepithelial  rosettes  and  tubules, 
cellular  foci  of  mitotically  active  glia  (figs.  14-4- 
14-6),  and  in  occasional  cases,  small  areas  resem- 
bling glioblastoma  or  neuroblastoma.  The  neuro- 
epithelium may  be  pigmented.  Immature  or 
embryonal  epithelium  of  various  tjqies,  both  ecto- 
dermal and  endodermal,  including  hepatic  tissue 
(27,34),  as  well  as  immature  mesenchymal  ele- 
ments, such  as  cartilage  (fig.  14-7)  and  skeletal 
muscle,  are  also  common.  Mature  tissues  identi- 
cal to  those  encountered  in  mature  teratomas 
(page  273)  are  typically  present.  Uncommon 
findings  include  immature  renal  tissue  (30),  iso- 
lated syncytiotrophoblastic  giant  cells,  and  yolk 
sac-like  tissue  (34).  Nogales  et  al.  (29)  described 
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Teratomas  (Excluding  Monodermal) 


Figure  14-3 

IMMATURE  TERATOMA 

The  tumor  is  predominantly  cystic.  (Fig.  16  from  Scully 
RE.  Recent  progress  in  ovarian  cancer.  Hum  Pathol 
1970;1:73-98.) 


Figure  14-5 

IMMATURE  TERATOMA 

Centrally  necrotic  cellular  glial  tissue  envelops  six  neu- 
roepithelial rosettes.  (Fig.  17  from  Scully  RE.  Recent  prog- 
ress in  ovarian  cancer.  Hum  Pathol  1970;1:73-98.) 


Figure  14-4 

IMMATURE  TERATOMA 

Cellular  foci  of  immature  neuroectodermal  tissue  (upper 
left)  and  nodules  of  immature  cartilage  (lower  half)  are 
separated  by  immature  mesenchyme. 


Figure  14-6 

IMMATURE  TERATOMA 

A neuroepithelial  rosette  lies  in  cellular  glial  tissue;  the 
lining  cells  contain  mitotic  figures.  (Fig.  2 from  Thurlbeck 
WM,  Scully  RE.  Solid  teratomas  of  the  ovary.  A clinicopath- 
ological  analysis  of  9 cases.  Cancer  1960;13:804-11.) 
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Figure  14-7 

IMMATURE  TERATOMA 

Embryonal  epithelium  lines  a cyst.  An  island  of  imma- 
ture cartilage  is  seen  below.  (Fig.  5 from  Thurlbeck  WM, 
Scully  RE.  Solid  teratomas  of  the  ovary.  Aclinicopathological 
analysis  of  9 cases.  Cancer  1960;13:804-11.) 


Figure  14-8 

PERITONEAL  GLIOMATOSIS 
Multiple  nodules  of  mature  (grade  0)  glial  tissue  involve  the 
omentum.  Some  nodules  are  surrounded  by  a cuff  of  lympho- 
cytes. Tire  primary  tmnor  was  a grade  1 immature  teratoma. 
(Fig.  1 from  Robboy  SJ,  Scully  RE.  Ovarian  teratoma  with  glial 
implants  on  the  peritoneum.  Hum  Pathol  1970;16: 


two  unusual  immature  teratomas  composed  pre- 
dominantly of  endodermal  structures  without 
neuroectodermal  elements. 

Primary  and  metastatic  immature  teratomas 
are  graded  histologically  on  the  basis  of  the 
amount  of  immature  tissue  present.  The  grading 
almost  always  depends  on  examination  of  the  im- 
mature neuroectodermal  tissue  described  above. 
Rare  immature  teratomas  may  have  sparse  or 
absent  neuroectodermal  tissue,  and  in  such  cases 
the  grading  may  be  based  on  the  amount  of  imma- 
ture non-neural  tissue,  such  as  cellular  mesen- 
chyme, that  is  present.  Accurate  grading  depends 
on  thorough  sampling  of  the  tumor,  optimally  one 
block  per  centimeter  of  tumor  diameter.  Grade  1 
has  been  applied  to  tumors  with  rare  foci  of 
immature  neural  tissue,  occupying  less  than  one 
low-power  field  (40x)  in  any  slide;  grade  2 to 
tumors  with  moderate  quantities  of  immature 
neural  tissue,  occupying  more  than  1 and  less 
than  4 LPFs  in  any  slide;  and  grade  3 to  tumors 
with  immature  neural  tissue  occupying  4 or  more 


LPFs  in  any  slide  (31).  O’Connor  and  Norris  (32) 
have  proposed  that  the  three-grade  system  be 
replaced  by  a two-grade  system,  in  which  grade 
1 is  left  unchanged  but  grades  2 and  3,  which 
have  a much  poorer  prognosis,  are  combined.  We 
prefer  the  three-grade  system. 

Implants.  Rarely,  immature  teratomas,  as 
well  as  mature  solid  teratomas,  are  associated 
with  peritoneal  implants  composed  exclusively  or 
mainly  of  mature  (grade  0)  glial  tissue  (peritoneal 
gliomatosis)  (figs.  14-8,  14-9)  (10,14,28,30,35). 
Mature  epithelial  elements  or  mature  cartilage 
are  also  occasionally  present.  In  some  cases,  the 
glial  implants  have  been  intimately  admixed 
with  foci  of  endometriosis  ( 10,14,15).  Similar  glial 
tissue  is  sometimes  encountered  in  pelvic  and 
para-aortic  lymph  nodes,  either  in  association  with 
peritoneal  implants  or  in  their  absence  (34,35).  It 
is  important  to  sample  the  implants  of  immature 
teratomas  generously  as  immature  implants  (fig. 
14-10)  may  coexist  with  mature  implants. 
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Figure  14-9 

PERITONEAL  GLIOMATOSIS 
The  omental  implant  consists  of  mature  gUal  tissue  (grade 
0).  (Fig.  103  from  Serov  SF,  Scully  RE,  Sobin  LH.  Histological 
typing  of  ovarian  tmnours.  International  Histological  Classifica- 
tion of  Tnnours  No.  9.  Geneva:  World  Health  Organization,  1973. ) 


Immunohistochemical  Findings.  The  neu- 
roectodermal tissues  are  variably  immunoreac- 
tive  for  one  or  more  of  a variety  of  neural  mark- 
ers, including  glial  fibrillary  acidic  protein, 
neuron-specific  enolase,  S-100  protein,  neu- 
rofilament protein,  synaptophysin,  nerve  growth 
factor  receptor,  glial  filament  protein,  myelin 
basic  protein,  and  polysialic  acid  (12,13,23,25,26, 
36,39,41,42).  Alpha-fetoprotein  immunoreactiv- 
ity  in  immature  teratoma  is  typically  confined  to 
hepatic  tissue,  yolk  sac-like  vesicles,  and  intes- 
tinal-type epithelium  (27,33).  Syncytiotropho- 
blastic  elements,  if  present,  are  immunoreactive 
for  hCG  (12,13).  Additional  histochemical  and 
immunohistochemical  findings  that  may  be  en- 
countered in  mature  tissues  within  immature 
teratomas  are  discussed  on  page  277. 

Differential  Diagnosis.  Distinction  from 
mature  solid  teratoma  is  based  on  the  identifica- 
tion of  even  minor  foci  of  immature  tissue.  The 


Figure  14-10 

IMPLANT  OF  IMMATURE  TERATOMA 
ON  PERITONEUM 

The  implant  is  composed  exclusively  of  immature  neuro- 
ectodermal tissue.  The  primary  tumor  was  a grade  3 imma- 
ture teratoma. 


presence  of  fetal-type  tissue  such  as  cartilage, 
and  developing  cerebral  cortex  and  cerebellum 
is  not  diagnostic  of  immature  teratoma  (40); 
brain  tissue  normally  continues  to  develop  with 
mitotic  activity  into  the  early  postnatal  months. 
As  noted  above  (page  267),  the  rare  otherwise 
typical  dermoid  cysts  that  contain  microscopic 
foci  of  immature  neural  tissue  should  not  be 
considered  immature  teratomas  (44).  Distinc- 
tion of  immature  teratomas  from  heterologous 
malignant  mesodermal  mixed  tumors  and  prim- 
itive neuroectodermal  tumors  is  discussed  on 
pages  130  and  303,  respectively. 

Treatment  and  Prognosis.  Before  the  use  of 
combination  chemotherapy,  the  survival  of  pa- 
tients with  high-grade  immature  teratomas,  par- 
ticularly those  with  high-grade  implants,  was  poor. 
In  contrast,  90  to  100  percent  of  the  patients  in 
subsequent  studies  who  had  received  combination 
chemotherapy  achieved  a sustained  remission  (11, 
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Figure  14-11 

RECURRENT  TERATOMA,  POSTCHEMOTHERAPY  (GROWING  TERATOMA  SYNDROME) 

Left:  The  sectioned  surface  of  the  pelvic  mass  is  solid  and  cystic. 

Right:  The  mass  is  composed  entirely  of  mature  tissues  (grade  0),  consisting  predominantly  of  cysts  lined  by  mucinous 
epithelium  and  separated  by  mature  fibrous  tissue. 


17,21,24).  Chemotherapy  typically  is  followed  by 
disappearance  of  high-grade  implants;  the  re- 
maining implants  are  composed  exclusively  of 
mature  tissue,  necrotic  tumor,  fibrous  tissue,  or 
combinations  thereof  Mature  implants  may  con- 
tinue to  grow  and  occasionally  invade  local  struc- 
tures, requiring  reoperation  ( growing  teratoma  syn- 
drome) (fig.  14-11)  (11,16,19,43).  Patients  who 
present  with  exclusively  mature  implants,  which, 
as  noted  above,  are  typically  glial,  almost  always 
have  a benign  clinical  course  even  without  postop- 
erative treatment  (28,35).  Three  cases  of  apparent 
transformation  of  mature  peritoneal  gliomatosis  to 
tumor  resembling  glioblastoma  multiforme  have 
been  reported  (14a,28,38).  In  one  of  these  cases 
(28),  however,  the  interval  between  the  two  le- 
sions was  only  1 month,  suggesting  the  possibil- 
ity of  incomplete  sampling  of  the  peritoneal  im- 
plants at  the  time  of  the  first  procedure. 

The  initial  treatment  of  patients  with  a unilat- 
eral immature  teratoma  should  include  unilat- 


eral salpingo-oophorectomy  and  removal  of  as 
much  extraovarian  tumor  as  considered  feasible. 
Patients  with  grade  2 or  3 stage  I tumors  or  those 
with  immature  metastases  should  receive  com- 
bination chemotherapy.  Patients  with  stage  lA, 
grade  1 tumors  or  those  with  exclusively  mature 
glial  implants  need  no  adjuvant  chemotherapy  ( 11, 
30,35,37).  Treatment  recommendations  for  pa- 
tients with  stage  IC,  grade  1 tumors,  or  those  with 
grade  1 metastases  are  unavailable  because  of  the 
small  numbers  of  such  cases  in  the  literature. 

MATURE  TERATOMA,  SOLID 

Definition.  This  tumor  is  solid  or  predomi- 
nantly solid  and  is  composed  exclusively  of  ma- 
ture elements. 

General  Features.  The  frequency  of  this 
tumor  among  all  solid  teratomas  is  difficult  to 
determine  as  most  investigators  have  included  it 
indiscriminately  in  series  of  “solid”  or  “malignant” 
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Figure  14-12 

MATURE  TERATOMA,  SOLID 
Tubular  structures  lined  by  respiratory  epithelium,  a 
keratinizing  squamous  cyst,  islands  of  cartilage,  and  small 
groups  of  fat  cells  are  visible.  (Fig.  100  from  Serov  SF,  Scully 
RE,  Sobin  LH.  Histological  typing  of  ovarian  tumours.  In- 
ternational Histological  Classification  of  Tumours  No.  9. 
Geneva:  World  Health  Organization,  1973.) 


Eigure  14-13 

MATURE  TERATOMA,  SOLID 
Islands  of  cartilage  and  glia  as  well  as  several  cysts  are 
visible.  (Fig.  101  from  Serov  SF,  Scully  RE,  Sohin  LH. 
Histological  typing  of  ovarian  tumours.  International  Histo- 
logical Classification  of  Tumours  No.  9.  Geneva:  World 
Health  Organization,  1973.) 


teratomas.  In  four  small  unselected  series,  it 
accounted  for  15  to  20  percent  of  solid  teratomas 
(45-47,50).  Patients  have  the  same  age  distribu- 
tion as  those  with  immature  teratomas,  and  in 
contrast  to  patients  with  dermoid  cysts,  are  never 
postmenopausal.  The  occasional  patients  who 
have  mature  peritoneal  glial  implants  at  presen- 
tation are  younger  (mean  age,  12  years)  than  those 
without  implants  (mean  age,  19  years)  (49). 

Gross  Findings.  The  macroscopic  appear- 
ance is  similar  to  that  of  immature  teratoma 
except  that  soft  areas  and  foci  of  necrosis  and 
hemorrhage  are  much  less  common  (51). 

Microscopic  Findings.  Mature  tissues  rep- 
resenting all  three  germ  layers  and  resembling 
fetal  as  well  as  adult  tissues  are  present  (figs. 
14-12, 14-13).  Well-differentiated  glia  may  be  the 
predominant  element;  small  foci  of  hepatic, 
renal,  or  retinal  tissue  may  also  be  seen.  Squa- 


mous, respiratory,  and  intestinal  types  of  epithe- 
lium are  common,  and  rudimentary  organ  for- 
mation is  occasionally  observed.  Mitotic  figures 
are  absent  or  exceedingly  rare. 

Differential  Diagnosis.  Mature  solid  terato- 
mas should  be  distinguished  from  immature  tera- 
tomas. As  noted  above,  even  a small  focus  of  im- 
mature tissue  justifies  a diagnosis  of  grade  1 
immature  teratoma,  as  such  tumors  may  have  a 
low  malignant  potential. 

Treatment  and  Prognosis.  The  treatment  is 
that  for  any  benign  ovarian  neoplasm.  Any  associ- 
ated implants  should  be  excised  if  technically  fea- 
sible and  examined  microscopically  to  confirm 
their  maturity,  and  to  avoid  reoperation  if  they 
continue  to  grow  (49).  All  patients,  including  those 
with  mature  implants,  have  had  a benign  clinical 
course  (49),  except  for  one  whose  tumor  was 
probably  inadequately  sampled  (48). 
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DERMOID  CYST 
(MATURE  CYSTIC  TERATOMA) 

Definition.  A dermoid  cyst  is  a mature  tera- 
toma composed  predominantly  of  a cyst  lined  en- 
tirely or  partly  by  epithelium  resembling  the  epi- 
dermis with  its  appendages.  Mesodermal, 
endodermal,  and  other  ectodermal  derivatives  are 
also  present  in  most  cases.  Rarely,  a mature  cystic 
teratoma  is  lined  by  mature  tissues  other  than 
those  resembling  epidermis,  and  in  such  cases  the 
designation  “dermoid  cyst”  is  not  appropriate. 

General  Features.  The  dermoid  cyst  is  the 
most  common  type  of  ovarian  tumor,  accounting 
for  27  to  44  percent  of  all  primary  ovarian  tumors 
and  for  35  to  58  percent  of  the  benign  forms  (64,68). 
Over  80  percent  of  dermoid  cysts  occur  during  the 
reproductive  years.  They  accoimt  for  half  the  ovar- 
ian neoplasms  that  appear  in  the  first  two  decades 
(69)  and  over  two  thirds  of  those  in  children  rmder 
the  age  of  15  years  (61).  In  some  cases  the  tumor 
is  not  detected  until  years  after  the  menopause.  In 
rare  cases  the  tumor  is  familial  (66). 

In  addition  to  their  usual  occurrence  in  pure 
form,  dermoid  cysts  may  be  components  of  com- 
plex ovarian  tumors  in  which  struma,  various 
forms  of  carcinoid  tumor,  solid  teratoma,  or 
rarely,  a primitive  germ  cell  tumor  are  also  pres- 
ent. Also,  dermoid  cysts  are  found  in  the  ovary 
contralateral  to  a yolk  sac  tumor  or  immature 
teratoma  in  5 to  10  percent  of  the  cases. 

Dermoid  cysts  are  usually  associated  with  the 
typical  symptoms  and  signs  of  benign  ovarian 
tumors,  although  approximately  25  percent  of 
them  are  asymptomatic  (74).  Because  the  seba- 
ceous content  of  the  cyst  typically  forms  a rounded 
or  ovoid  mass  of  abnormally  low  density  sur- 
rounded by  a ring  of  increased  capsular  density, 
and  because  calcified  structures,  including  bone 
and  teeth,  are  often  present,  a radiologic  diagnosis 
of  dermoid  cyst  can  be  made  in  a high  proportion 
of  the  cases  (80).  Rarely,  teeth  have  been  demon- 
strated to  develop  on  serial  X-ray  films.  As  many 
as  50  percent  and  30  percent  of  dermoid  cysts 
have  been  associated  with  elevated  serum  levels 
of  CA19-9  and  CEA,  respectively  (65,67). 

Dermoid  cysts  are  prone  to  a variety  of  com- 
plications (55,59,73,74)  and  may  be  associated 
with  a number  of  unusual  clinical  manifesta- 
tions. Four  to  15  percent  of  the  tumors  undergo 
torsion,  which  may  be  complicated  by  infarction. 


perforation,  hemoperitoneum,  or  autoamputation, 
alone  or  in  combination  (59,74).  Infection  occurs  in 
approximately  2 percent  of  dermoid  cysts;  the  or- 
ganisms may  reach  the  ovary  by  l3miphatic,  hema- 
togenous, or  direct  routes.  Perforation  into  the 
peritoneal  cavity  or  a hollow  viscus  is  encovmtered 
in  1 to  2 percent  of  the  cases  and  is  more  likely  to 
occur  during  pregnancy.  Slow  leakage  into  the 
abdominal  cavity  results  in  a localized  or  gener- 
alized granulomatous  peritonitis,  which  may 
mimic  metastatic  carcinoma  or  tuberculosis  at 
operation.  Rarely,  sudden  rupture  leads  to  an 
acute  abdominal  crisis  with  shock,  related  to  the 
expulsion  of  the  irritating  cyst  contents  into  the 
peritoneal  cavity.  Exceptionally,  the  cyst  rup- 
tures into  the  urinary  bladder,  vagina,  or  bowel, 
or  through  the  anterior  abdominal  wall,  leading 
to  unusual  manifestations  that  include  the  pas- 
sage of  hair,  teeth,  bony  fragments,  or  gas  in  the 
urine;  the  formation  of  urinary  calculi  contain- 
ing hair  or  teeth;  and  the  passage  of  hair,  teeth, 
or  even  an  intact  cyst  through  the  vagina  or 
rectum.  In  four  cases  pigmentation  of  the  perito- 
neum (melanosis)  was  associated  with  dermoid 
cysts  (52,63,70,76);  in  two  of  these  cases,  the  cysts 
had  ruptured  preoperatively.  At  laparotomy,  focal 
or  diffuse,  tan  to  black  peritoneal  staining  or 
similarly  pigmented  tumor-like  nodules  were 
seen  within  the  pelvis,  and  in  some  cases,  the 
omentum.  Hemolytic  anemia  associated  with 
dermoid  cysts  is  discussed  on  page  385. 

Gross  Findings.  Dermoid  cysts  are  globular 
or  ovoid,  with  a white  to  gray  external  surface; 
most  of  them  are  less  than  15  cm  in  diameter 
(figs.  14-14,  14-15).  They  are  bilateral  in  approx- 
imately 15  percent  of  the  cases  (fig.  14-15),  and 
are  occasionally  multiple  in  one  ovary  (79).  Yellow 
to  brown  sebaceous  material  and  hair  fill  one,  or 
occasionally  several  lumens.  The  cysts  are  typi- 
cally lined  by  tissue  resembling  skin  (figs.  14-14, 
14-15).  One  or  more  rounded,  polypoid  masses, 
designated  mamillae  or  Rokitansky’s  protuber- 
ances and  usually  composed  predominantly  of 
fat,  typically  protrude  into  the  lumen.  Teeth  are 
present  in  one  third  of  the  cases,  either  in  the 
cyst  wall  or  cavity;  occasionally  they  are  embed- 
ded in  a rudimentary  mandible  or  maxilla.  Bone, 
cartilage,  mucinous  cysts,  adipose  tissue,  thy- 
roid, and  soft  brain  tissue  may  be  seen  grossly. 
Rarely,  partially  developed  organs  and  tissues 
such  as  bowel,  appendix,  skull,  vertebrae,  limb 
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Figure  14-14 

DERMOID  CYST,  OPENED 
The  cyst  is  filled  with  hair  and 
sebaceous  material.  Several  teeth  are 
visible. 


Figure  14-15 
DERMOID  CYST, 
BILATERAL 

A tooth  is  visible  in  the  cyst  on  the  left. 


buds,  external  genitalia,  and  eyes  are  present. 
Some  of  the  locules  within  the  dermoid  cysts 
associated  with  peritoneal  melanosis  have 
pigmented  contents  and  lining. 

Microscopic  Findings.  The  tumors  are  typ- 
ically composed  of  adult-type  tissues,  usually  rep- 
resenting all  three  germ  layers  (figs.  14-16-14- 
20).  Microscopic  foci  of  immature  or  fetal-type 
tissues,  however,  are  occasionally  seen  (79).  Ec- 
todermal derivatives  predominate  in  almost  all 
cases,  with  the  cyst  lining  composed  of  epidermis 
and  underlying  skin  appendages  (figs.  14-16,  14- 
17 );  salivary  gland  tissue  may  be  detected.  Neu- 
roectodermal elements,  usually  glia  and  periph- 
eral nervous  tissue,  are  typically  present,  but 
cerebrum,  cerebellum  (fig.  14-18),  and  choroid 


plexus  are  also  common.  Mesodermal  deriva- 
tives in  the  form  of  smooth  muscle,  hone,  teeth, 
cartilage  (figs.  14-17,  14-19),  and  fat  (fig.  14-17) 
are  usually  present.  Common  endodermal  deriv- 
atives include  respiratory  and  gastrointestinal 
epithelium  (fig.  14-20),  as  well  as  th3Toid  tissue 
(fig.  14-19).  Rare  constituents  resemble  retina, 
pancreas,  thymus,  adrenal  gland,  pituitary  gland, 
kidney,  lung,  breast,  and  prostate  gland  (72).  Re- 
spiratory epithelium  or  glial  tissue  occasionally 
lines  portions  of  the  cyst.  Mitotic  figures  are  absent 
or  rare.  The  tissues  are  often  arranged  in  an  or- 
ganoid fashion,  exemplified  by  cartilage  and 
mucinous  glands  beneath  respiratory  epithelium, 
and  layers  of  bowel  wall,  including  Auerbach’s 
plexus,  underlying  intestinal  epithelium  (78). 
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Figure  14-16 
DERMOID  CYST 

Skin  with  its  appendages  lines  the  cyst.  (Fig,  104  from 
Serov  SF,  Scully  RE,  Sobin  LH.  Histological  t3Tjing  of  ovarian 
tumors.  International  Histological  Classification  of  Tumours 
No.  9.  Geneva:  World  Health  Organization,  1973.) 


Figure  14-17 
DERMOID  CYST 

Beneath  the  skin  and  its  appendages  are  mucinous 
glands,  fat,  two  islands  of  cartilage,  and  two  cysts  lined  by 
respiratory  epithelium.  (Fig.  105  from  Serov  SF,  Scully  RE, 
Sobin  LH.  Histological  typing  of  ovarian  tumors.  Interna- 
tional Histological  Classification  of  Tumours  No.  9.  Geneva: 
World  Health  Organization,  1973.) 


Figure  14-18 
DERMOID  CYST 
Cerebellar  tissue  is  well  developed. 
(Fig.  106  from  Serov  SF,  Scully  RE, 
Sobin  LH.  International  histological 
classification  of  tumours  no.  9.  Histolog- 
ical typing  of  ovarian  tumors.  Interna- 
tional Histological  Classification  of  Tu- 
mours No.  9.  Geneva:  World  Health 
Organization,  1973.) 
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Figure  14-19 
DERMOID  CYST 

Tliyroid  tissue  and  cartilage  envelop  a collapsed  cyst  lined 
by  respiratory  epithelium  with  focal  squamous  metaplasia. 


Rare  lesions  encountered  in  the  tissues  within 
dermoid  cysts  include  compound  nevi  (53),  thy- 
roiditis (62),  lactational  changes  in  breast  tissue 
(77),  dental  caries,  and  peptic  ulceration  of  gas- 
tric mucosa  (76). 

Focal  cyst  rupture  often  results  in  a foreign 
body  reaction  to  keratin,  hair  (fig.  14-21),  or  the 
oily  cyst  contents.  The  latter  incites  a lipogran- 
ulomatous  response  in  the  wall  of  the  cyst  or  the 
surrounding  ovarian  tissue,  in  which  variably 
sized,  clear  spaces  are  surrounded  by  inflamma- 
tory cells,  including  histiocytes  and  foreign 
body-type  giant  cells,  often  accompanied  by 
dense  fibrosis  (fig.  14-22)  (75). 

In  the  cases  of  peritoneal  “melanosis,”  the  ovar- 
ian and  peritoneal  pigmentation  is  characterized 
by  pigment-laden  histiocytes  in  a fibrous  stroma 
(fig.  14-23).  In  at  least  three  of  the  reported  cases 
(52,63,76)  and  in  a fourth  case  we  have  encoun- 
tered, gastric  mucosa  was  prominent  within  an 
otherwise  typical  dermoid  cyst;  no  obvious  source 


Figure  14-20 
DERMOID  CYST 
Gastric  mucosa  is  present. 


for  the  pigment  could  be  identified  in  any  of  the 
cases.  The  nature  of  the  pigment,  although  con- 
sidered melanin  in  some  reports,  is  not  clear  (76). 

Argyrophil  and  argentaffin  cells  are  frequently 
found  in  respiratory  and  intestinal  epithelium  in 
teratomas  (56-58).  These  cells  may  be  immunore- 
active  for  a wide  variety  of  neurohormonal  poly- 
peptides, including  glucagon,  secretin,  gastrin,  in- 
sulin, somatostatin,  and  pancreatic  polypeptide 
(56-58).  Growth  hormone,  prolactin,  and  th3Toid- 
stimulating  hormone  have  been  identified  immu- 
nohistocheniically  in  the  anterior  pituitary  gland 
tissue  found  rarely  within  teratomas  (71).  The 
wide  variety  of  antigens  that  have  been  demon- 
strated within  neuroectodennal  tissue  in  terato- 
mas are  discussed  on  page  271. 

Treatment  and  Prognosis.  Unless  the  pa- 
tient is  perimenopausal  or  postmenopausal,  der- 
moid cysts  are  usually  resected,  with  conservation 
of  the  adjacent  ovarian  tissue  (59).  Although  they 
are  often  bilateral,  bisection  of  the  contralateral 
ovary  in  search  of  an  occult  tiunor,  once  a conmion 


277 


Tumors  of  the  Ovary,  Maldeve  loped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Figure  14-21 
DERMOID  CYST 

A foreign-body  giant  cell  reaction  has  developed  around 
extmded  hair  shafts  in  the  wall  of  a ruptured  dermoid  cyst. 
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Figure  14-22 
DERMOID  CYST 

A lipogranulomatous  reaction  has  developed  in  the  wall 
of  a ruptured  dermoid  cyst. 


Figure  14-23 
DERMOID  CYST 
WITH  MELANOSIS 
One  cyst  is  lined  by  mucinous 
epithelium;  the  other  is  lined  by  mel- 
anin-laden histiocytes. 
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Figure  14-24 
HOMUNCULUS 

A fetus-like  structure  lies  within  an  ovarian  cyst,  which 
has  undergone  torsion  and  hemorrhagic  infarction. 

practice,  is  now  considered  of  little  value  (59). 
Doss  et  al.  (60),  for  example,  reported  that  in- 
cisional biopsy  or  excision  of  a visually  normal 
contralateral  ovary  in  90  patients  revealed  no 
tumor,  and  a dermoid  cyst  later  developed  in  only 
one  of  58  patients  in  whom  biopsy  or  removal  of 
the  contralateral  ovary  was  not  performed.  Sim- 
ilar findings  were  reported  in  another  study  ( 55 ). 

With  the  exception  of  cases  of  malignant  trans- 
formation (below)  dermoid  cysts  are  clinically 
benign  even  if  they  contain  microscopic  foci  of 
immature  tissue  (79).  Rare  dermoid  cysts,  how- 
ever, are  followed  by  the  development  of  imma- 
ture teratoma  in  the  ipsilateral  residual  ovarian 
tissue;  in  such  cases  the  cysts  were  multiple  or 
had  ruptured  more  often  than  in  cases  unassoci- 
ated with  that  sequela  (54,79). 

FETIFORM  TERATOMA 
(HOMUNCULUS) 

This  rare  form  of  teratoma  resembles  a mal- 
formed human  fetus  (fig.  14-24)  (81,83).  Twenty- 
two  cases  have  been  reported  in  patients  ranging 
in  age  from  9 to  65  years;  most  were  diagnosed 
in  the  third  or  fourth  decade  (81).  The  caudal 
region  of  the  homunculus,  including  the  lower 


extremities,  is  typically  more  highly  developed 
than  the  cephalic  portion.  This  tumor  should  be 
distinguished  from  the  more  highly  developed 
fetus-in-fetu,  a parasitic  monozygotic  twin  that 
develops  within  the  upper  retroperitoneal  space 
of  its  partner  (82).  Most  cases  of  fetus-in-fetu 
have  occurred  in  infants  less  that  1 year  of  age, 
and  no  examples  have  been  reported  within  the 
ovary  (81).  In  additional  contrast  to  a homuncu- 
lus, the  fetus-in-fetu  typically  contains  a highly 
developed,  segmented  vertebral  column. 

DERMOID  CYSTS  WITH 
SECONDARY  MALIGNANT  TUMORS 

Definition.  These  are  dermoid  cysts  in  which 
a malignant  neoplasm  of  adult  type  arises  from 
a constituent  of  the  cyst.  Several  of  these  tumors 
are  discussed  in  chapter  15,  which  covers  carci- 
noid tumors,  struma  ovarii,  and  other  monoder- 
mal teratomas  (84,91,97).  Also  excluded  from 
this  section  are  two  hemangiomas  that  arose  in 
a dermoid  cyst  (89,93)  and  the  primitive  germ 
cell  tumors  that  are  occasionally  associated  with 
a dermoid  cyst  (see  chapter  13). 

General  Features.  As  many  as  1 to  2 percent 
of  mature  teratomas  harbor  a cancer  of  adult 
type,  accounting  for  approximately  1 percent  of 
all  ovarian  cancers  in  some  studies  (98,103).  In 
one  large  study,  however,  malignant  transforma- 
tion was  found  in  only  0.17  percent  of  dermoid 
cysts  (88).  Although  dermoid  cysts  with  malig- 
nant transformation  are  found  in  patients  in 
every  decade  of  life,  over  75  percent  of  the  cases, 
and  an  even  higher  proportion  of  the  squamous 
cell  carcinomas,  are  detected  between  the  ages  of 
30  and  70  years,  with  most  patients  between  40 
and  60  years  (98,98a).  The  mean  age  of  patients 
with  squamous  cell  carcinomas  in  one  large  study 
was  59  years  (90).  If  a woman  70  years  of  age  or 
older  has  a dermoid  cyst,  there  is  an  approximately 
15  percent  chance  that  it  will  contain  a secondary 
malignant  tumor  ( 103).  Cancer  rarely  develops  in 
a dermoid  cyst  during  the  first  two  decades. 

The  clinical  presentation  varies  from  that  of  a 
typical  dermoid  cyst  to  that  of  an  advanced  ovar- 
ian cancer,  depending  on  the  tumor  stage.  Ma- 
lignant change  in  a dermoid  cyst  should  be  sus- 
pected at  the  time  of  laparotomy  if  the  patient  is 
over  the  age  of  40  years,  especially  when  the  cyst 
is  adherent  or  has  areas  of  nodularity,  thickening 
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Figure  14-26 

SQUAMOUS  CELL  CARCINOMA 
ARISING  IN  DERMOID  CYST 
A solid  white  tumor  occupies  one  pole  and  thickens  the 
wall  of  a dermoid  cyst.  (Fig.  1 from  Pins  MR,  Young  RH,  Daly 
WJ,  Scully  RE.  Primary  squamous  cell  carcinoma  of  the 
ovary.  Report  of  37  cases.  Am  J Surg  Pathol  1996;20:823-33.) 

mural  nodule  or  plaque  (fig.  14-26),  or  if  exten- 
sive, a solid  tumor  mass  that  almost  obliterates  the 
cyst.  Foci  of  hemorrhage  and  necrosis  within  the 
malignant  component  are  common.  Smaller  can- 
cers may  not  be  apparent  on  gross  examination.  In 
all  of  the  reported  cases  the  cancer  was  unilateral, 
although  a dermoid  cyst  without  malignant 
change  was  present  in  the  opposite  ovary  in  10  to 
15  percent  of  the  cases  (98). 

Microscopic  Findings.  Approximately  80 
percent  of  malignant  tumors  arising  in  dermoid 
cysts  are  squamous  cell  carcinomas,  almost  al- 
ways invasive,  but  occasionally  in  situ  (figs.  14- 
27,  14-28)  (90,98,98a).  The  invasive  squamous 
cell  carcinoma  rarely  has  the  appearance  of  a 
spindle  cell  carcinoma.  Hirakawa  et  al.  (90) 
found  that  the  squamous  cell  carcinoma  usually 
arises  from  columnar  epithelium  (fig.  14-27)  or 
metaplastic  squamous  epithelium  rather  than 


Figure  14-25 

SQUAMOUS  CELL  CARCINOMA 
ARISING  IN  DERMOID  CYST 
A fungating  yellow  tumor  fills  the  cyst  lumen. 


of  its  wall,  hemorrhage,  or  necrosis.  In  many 
cases,  the  tumor  has  already  spread  to  adjacent 
organs  or  throughout  the  abdomen.  Hematoge- 
nous metastases  are  associated  with  sarcomas 
more  often  than  with  carcinomas. 

Miyazaki  et  al.  ( 95)  found  that  the  serum  level 
of  squamous  cell  carcinoma  antigen  (SCCA)  is 
elevated  in  patients  with  squamous  cell  carcino- 
mas arising  in  dermoid  cysts,  including  three 
stage  I cases  in  which  the  level  became  normal 
postoperatively.  In  another  study  (92),  serum 
levels  of  CA19-9  and  CA125  were  elevated  in 
over  50  percent  of  cases  of  dermoid  cyst  with 
malignant  transformation. 

Gross  Findings.  Dermoid  cysts  harboring  a 
malignant  tumor  tend  to  be  larger  than  benign 
dermoid  cysts;  over  90  percent  of  the  former  have 
a maximal  dimension  of  10  to  20  cm  (103).  Squa- 
mous cell  carcinomas  and  other  forms  of  cancer 
may  appear  as  cauliflower-like  masses  protrud- 
ing into  the  cavity  of  the  cyst  (fig.  14-25),  as  a 
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Figure  14-27 

SQUAMOUS  CELL  CARCINOMA 
ARISING  IN  DERMOID  CYST 
Atypical  squamous  cells,  which  are  intimately  associated 
with  columnar  epithelium,  merge  with  invasive  squamous 
cell  carcinoma  (right). 


Figure  14-28 

SQUAMOUS  CELL  CARCINOMA 
ARISING  IN  DERMOID  CYST 

In  situ  squamous  cell  carcinoma  (top)  overlies  nests  of 
invasive  squamous  cell  carcinoma. 


from  epidermis.  The  remainder  of  the  adult  can- 
cers arising  in  dermoid  cysts  include:  adenocar- 
cinomas, including  Paget’s  disease;  adenosqua- 
mous carcinoma;  undifferentiated  carcinomas, 
including  small  cell  carcinoma;  sarcomas  (fibro- 
sarcoma, leiomyosarcoma,  chondrosarcoma,  os- 
teosarcoma, malignant  fibrous  histiocytoma, 
rhabdomyosarcoma);  and  malignant  melanoma 
(85-87,88a,94,96,98,99, 10 1-103).  Evidence  for 
origin  of  a malignant  melanoma  within  a der- 
moid cyst  includes  an  absence  of  an  extraovarian 
primary  melanoma  and  the  presence  of  junc- 
tional activity  within  the  epidermal  lining  of  the 
cyst.  There  have  also  been  rare  examples  of 
lymphoma  or  basal  cell  carcinoma  arising  within 
dermoid  cysts  (98,100). 

Treatment  and  Prognosis.  The  treatment 
is  the  same  as  for  ovarian  cancer  in  general.  In 


one  study,  the  5-year  survival  rate  for  patients 
with  a stage  I squamous  cell  carcinoma  was  77 
percent,  but  it  was  only  11  percent  for  patients 
with  higher  stage  tumors  (90).  Prognostic  factors 
for  stage  I tumors  in  the  same  study  included 
grade  and  vascular  invasion.  Well-differentiated 
tumors  were  associated  with  a 78  percent  sur- 
vival rate,  whereas  none  of  the  patients  with 
moderately  or  poorly  differentiated  tumors  sur- 
vived. The  tumors  without  vascular  invasion 
were  associated  with  a 100  percent  survival  rate 
in  contrast  to  no  survival  in  the  presence  of 
vascular  invasion.  Adenocarcinomas  behave  like 
squamous  cell  carcinomas  (102).  In  contrast,  al- 
most all  patients  with  sarcomas  die  of  tumor 
(87,96,98).  Carlson  and  Wheeler  (85)  found  that 
approximately  half  of  the  patients  with  malig- 
nant melanomas  with  follow-up  data  died  from 
tumor  progression. 
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STRUMA  OVARII 

Definition.  This  is  a teratoma  in  which  thy- 
roid tissue  is  the  predominant  or  sole  compo- 
nent, or  forms  a grossly  recognizable  component 
of  a more  complex  teratoma.  Neoplasms  com- 
posed of  struma  and  carcinoid  tumor  are  classi- 
fied separately  as  strumal  carcinoids  (page  295). 

General  Features.  Although  meticulous  ex- 
amination of  dermoid  cysts  has  revealed  th5Toid 
tissue  in  20  percent  of  the  cases,  this  component 
is  recognized  grossly  in  considerably  less  than  5 
percent  of  the  cases.  The  peak  frequency  of 
struma  ovarii  is  in  the  fifth  decade,  although 
occasional  cases  have  been  reported  in  prepuber- 
tal and  postmenopausal  females. 

In  addition  to  symptoms  and  signs  caused  by 
the  presence  of  a mass,  struma  may  be  associated 
with  a number  of  unusual  clinical  manifestations. 
Ascites  occurs  in  approximately  one  third  of  the 
cases,  and  occasionally,  Meigs’  s3mdrome  (ascites 
and  hydrothorax  associated  with  a benign  ovarian 
tumor)  is  present  (page  389)  (5).  Although  many,  if 
not  most  strumas  probably  produce  th}Toid  hor- 
mones at  subclinical  levels,  clinical  evidence  of 
hormone  production  occurs  in  only  about  5 percent 
of  cases  (8,10).  Factors  complicating  accurate  de- 
termination of  the  frequency  of  struma-related 
hyperth5Toidism  include  the  presence  of  an  en- 
larged th}n-oid  gland  in  approximately  one  sixth  of 
patients  with  struma  ovarii  (8)  and  an  absence  of 
confirmation  of  hyperth}rroidism  by  modern  labo- 


ratory tests  in  most  of  the  reported  cases.  In 
some  patients  with  clinical  or  laboratory  evi- 
dence of  hyperthyroidism,  the  preoperative  diag- 
nosis of  hyperfunctioning  struma  ovarii  has  been 
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based  on  a high  I uptake  in  the  pelvis  (fig. 
15-1 ) with  low  uptake  in  the  neck.  This  technique 
is  not  entirely  reliable  in  establishing  the  pres- 
ence of  function,  however,  since  in  one  case  a 
false-positive  result  was  caused  by  a hemorrhagic 
cyst  ( 10a).  In  other  cases  function  of  a tumor  was 
not  recognized  until  symptoms  of  hyperthyroid- 
ism regressed  after  removal  of  an  ovarian  tumor; 
in  some  of  these  cases,  a prior  th5roidectomy  had 
had  no  effect  on  the  symptoms.  Occasionally, 
oophorectomy  for  struma  is  followed  by  compen- 
satory enlargement  of  the  th3rroid  gland  with 
increased  uptake  of  radioactive  iodine  or  an  epi- 
sode of  th}rrotoxicosis  (8,10).  Torsion  of  an  ovary 
containing  a struma  precipitated  striking  h}q)er- 
th3U'oxinemia  in  a pregnant  patient  (7). 

Gross  Findings.  The  thyroid  tissue  is  usually 
recognizable  as  brown  or  greenish  brown,  predom- 
inantly solid,  gelatinous  tissue,  usually  in  pure 
form  (fig.  15-2),  and  less  often  associated  with  a 
dermoid  cyst  (fig.  15-3)  or  mixed  with  a solid  car- 
cinoid tumor  as  a strumal  carcinoid.  Some  strumas 
appear  as  unilocular  or  multilocular  cysts  contain- 
ing brown  to  green,  mucoid  or  gelatinous  fluid  (fig. 
15-4)  ( 14).  Although  rare  strumas  occur  in  the  wall 
of  a mucinous  cystadenoma  or  are  admixed  with  a 
Brenner  tumor  (9),  the  association  of  approximately 
one  third  of  strumas  with  a serous  cystadenoma 


Figure  15-1 
STRUMA  OVARII, 
HYPERFUNCTIONING 
Sectioned  surface  of  the  gross 
specimen  (left)  and  the  corre- 
sponding specimen  autoradio- 
graph (right)  are  shown.  (Fig.  2 
fi'om  Clement  PB,  Yoimg  RH, 
Scully  RE.  Chnical  syndromes 
associated  with  tumors  of  the  fe- 
male genital  tract.  Semin  Diagn 
Patlrol  1991;8:204-33.) 
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Figure  15-2 
STRUMA  OVARII 

The  sectioned  surface  is  solid  and  cystic.  The  solid  tissue  is  red  to  brown  with  foci  of  white  fibrotic  tissue. 


Figure  15-3 
STRUMA  OVARII 

The  struma  forms  a reddish  brown  solid  mass  adjacent 
to  a dermoid  cyst. 


Figure  15-4 

STRUMA  OVARII,  CYSTIC 
Tlie  largest  locule  has  been  opened  to  reveal  a number  of 
smaller  locules  that  contained  greenish  gelatinous  material. 
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Figure  15-5 
STRUMA  OVARII 

Macrofollicular,  microfollicular,  and  solid  areas  are  seen. 


reported  in  the  older  literature  may  be  due  to 
misinterpretation  of  the  cysts  lined  by  th3Toid- 
type  epithelium  as  serous  cysts  (14).  Occasion- 
ally, the  contralateral  ovary  contains  a dermoid 
cyst,  and  rarely,  another  struma. 

Microscopic  Findings.  The  struma  may  re- 
semble normal  thyroid  tissue;  a thyroid  ade- 
noma, with  patterns  including  macrofollicular, 
microfollicular,  pseudotubular,  trabecular,  and 
solid  (nests  or  sheets),  alone  or  in  combination 
(figs.  15-5-15-8);  or  a thyroid  carcinoma.  The 
neoplastic  cells  typically  have  bland  or  minimally 
atypical  nuclei;  mitotic  figures  are  sporadic  in 
most  cases,  although  as  many  as  5 mitotic  figures 
per  10  high-power  fields  have  been  encountered 
in  rare  cases  (14).  Colloid  within  the  follicles  often 
contains  birefringent  calcium  oxalate  crystals. 
Oxyphil  cells  may  be  present,  and  occasionally 
the  tumor  has  the  appearance  of  an  oxyphilic 
thyroid  tumor  (fig.  15-7).  Rare  strumas  are  com- 
posed of  a prominent  or  predominant  component 


Figure  15-6 
STRUMA  OVARII 

The  solid  tubular  pattern  resembles  that  of  a Sertoli  cell 
tumor.  (Fig.  105  from  Young  RH,  Clement  PB,  Scully  RE. 
Pathology  of  the  ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical 
pathology,  Vol  2,  2nd  ed.  New  York:  Raven  Press,  1994:2253.) 

of  clear  cells  (fig.  15-8)  (15).  In  strumas  that  are 
predominantly  cystic,  the  cysts  are  often  lined  by 
nonspecific-appearing,  flat  to  cuboidal  epithelial 
cells,  and  typical  follicles  of  thyroid  type  may  be 
only  sparsely  and  focally  distributed  in  the  cyst 
wall  or  interlocular  fibrous  septa  (fig.  15-9)  (14). 
Occasionally,  a struma  is  admixed  with  mucinous 
neoplasia  or  contains  luminal  mucin,  as  might 
be  expected  in  a mixed  endodermal  teratoma. 
Focal  “thyroiditis”  is  an  occasional  finding.  Im- 
munoreactivity  of  the  tumor  cell  cytoplasm  and 
colloid  for  th3Toglobulin  is  useful  in  establishing 
the  diagnosis  of  struma,  especially  in  cases  with 
unusual  patterns  or  cell  types  (fig.  15-10)  (15). 

Uniformly  accepted  criteria  for  malignant 
change  in  struma  have  not  been  established.  As 
in  the  thyroid  gland,  a papillary  pattern  with 
typical  nuclear  characteristics  of  carcinoma  (fig. 
15-11)  or  a follicular  pattern  with  few  papillae 
and  similar  nuclear  features  provides  micro- 
scopic evidence  of  carcinoma. 
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Figure  15-7 
STRUMA  OVARII 

Oxyphilic  cells  are  arranged  in  nests.  (Figures  15-7  and 
15-10  are  from  the  same  case.) 


Figure  15-8 
STRUMA  OVARII 

The  tumor  cells,  some  of  which  surround  spaces  filled 
with  colloid,  contain  moderate  amounts  of  clear  cytoplasm, 
simulating  a clear  cell  carcinoma  (see  figure  6-9). 


Figure  15-9 

STRUMA  OVARII,  CYSTIC 
A cyst  is  lined  by  nonspecific-appearing  epi- 
thelium (arrow).  A few  small  thyroid-type  folli- 
cles are  present  within  the  cyst  wall. 
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Figure  15-11 

STRUMA  OVARII  WITH  PAPILLARY  CARCINOMA 
Left:  The  carcinoma  (right)  merges  with  thyroid  follicles  (left). 

Right:  The  characteristic  nuclear  features  of  papillary  carcinoma  are  present. 
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Differential  Diagnosis.  On  gross  examina- 
tion, cystic  strumas  can  be  mistaken  for  mucinous 
or  serous  cystic  tumors,  depending  on  their  content 
of  mucoid  or  watery  fluid,  respectively.  The  green 
to  brown  color  of  the  fluid,  and  on  microscopic 
examination,  the  focal  presence  of  th3rroid  follicles 
in  the  wall  or  septa  of  the  cyst,  the  additional 
presence  of  t}^ical  struma  in  some  cases,  and  the 
occasional  association  with  a dermoid  cyst  facili- 
tate the  diagnosis  ( 14 ).  Rare  oxyphilic  and  clear  cell 
strumas  containing  few  typical  th3Toid  follicles 
may  be  mistaken  for  a variety  of  oxyphilic  cell 
tumors  (see  Table  6-1),  clear  cell  carcinomas,  and 
metastatic  renal  cell  carcinomas  (15).  The  tumor 
may  have  a solid  tubular  pattern  indistinguish- 
able from  that  of  a well  differentiated  Sertoli  cell 
tumor,  and  a prominent  microfollicular  pattern 
has  occasionally  resulted  in  confusion  with  the 
Call-Exner  bodies  of  a granulosa  cell  tumor  (15). 
In  these  and  other  problematic  cases,  an  associ- 
ation with  a dermoid  cyst  or  teratomatous  ele- 
ments of  another  type,  the  demonstration  of  foci 
of  typical  thyroid  follicles,  the  presence  in  the 
eosinophilic  secretion  of  birefringent  calcium  ox- 
alate crystals,  and  immunoreactivity  for  thy- 
roglobulin  may  be  helpful  in  confirming  the  thy- 
roid nature  of  the  tumor.  Additionally,  many  of 
the  above  tumors  in  the  differential  diagnosis 
have  distinctive  features  inconsistent  with  a di- 
agnosis of  struma. 

Just  as  struma  ovarii  can  mimic  a variety  of 
other  ovarian  tumors,  the  converse  is  also  true. 
Clear  cell  carcinomas,  endometrioid  carcinomas, 
Sertoli-Leydig  cell  tumors,  and  pregnancy 
luteomas  may  contain  cystic  glands  or  follicle- 
like spaces  filled  with  secretion  resembling  thy- 
roid colloid,  but  other  features  of  such  tumors 
almost  always  permit  their  identification. 

A final  consideration  in  the  differential  diag- 
nosis is  the  rare  follicular  carcinoma  of  the  thy- 
roid gland  metastatic  to  the  ovary  (17).  This 
differential  diagnosis  is  facilitated  by  knowledge 
of  a primary  tumor,  the  typical  patterns  of  met- 
astatic tumor  in  the  ovary  (pages  325  and  357), 
and  the  absence  of  an  adjacent  dermoid  cyst. 

Treatment  and  Prognosis.  The  treatment  of 
benign  struma  is  oophorectomy.  Cases  of  malig- 
nant struma  should  be  treated  by  oophorectomy 
and  the  removal  of  any  extraovarian  tumor  to  the 
extent  that  is  technically  feasible.  Some  cases  of 


malignant  struma  with  extraovarian  spread 
have  been  treated  successfully  with^^^I  (16). 

Although  5 to  10  percent  of  strumas  have  been 
considered  malignant,  less  than  half  of  such 
tumors  have  spread  beyond  the  ovary.  Sites  of 
spread  include  the  peritoneum,  the  contralateral 
ovary,  regional  lymph  nodes,  bone,  liver,  brain, 
lungs,  and  mediastinum  (3,6,11,13,16).  “Malig- 
nant” strumas  confined  to  the  ovary  have  been 
diagnosed  by  microscopic  criteria  alone,  and 
some  such  cases  are  now  known  to  be  strumal 
carcinoids.  Devaney  et  al.  (2)  found  that  most 
cases  of  struma  with  atypical  or  malignant  fea- 
tures on  microscopic  examination  are  not  associ- 
ated with  a malignant  course.  These  investiga- 
tors studied  54  cases  of  struma,  which  were 
subdivided  into  proliferative  (41  cases)  and  ma- 
lignant forms  (13  cases).  A feature  of  the  former 
group  was  the  presence  of  densely  packed  follicles 
or  papillary  formations  without  the  distinctive 
nuclear  features  of  papillary  carcinoma,  vascu- 
lar invasion,  or  mitotic  activity.  After  a mean 
follow-up  interval  of  8.7  years,  all  the  patients 
were  clinically  free  of  disease.  Eleven  of  the  13 
“malignant”  strumas  were  papillary  carcinomas; 
the  others  resembled  follicular  carcinoma  with 
“capsular”  and  vascular  invasion.  One  of  the 
patients  with  papillary  carcinoma  had  peritoneal 
involvement  at  the  time  of  oophorectomy;  the 
peritoneal  lesions  were  incompletely  resected. 
None  of  the  patients  received  adjuvant  therapy. 
On  follow-up  examination  ( mean  follow-up  inter- 
val, 7.3  years),  none  of  the  patients  had  clinical 
evidence  of  disease,  including  the  patient  with 
stage  III  tumor. 

Preliminary  data  from  another  study  ( 12)  sug- 
gest that  tumor  size,  the  presence  of  adhesions 
or  ascites,  and  a solid  microscopic  architecture 
may  be  associated  with  an  increased  frequency 
of  recurrence.  Some  of  the  tumors  recurred  late, 
one  27  years  postoperatively.  Another  observation 
from  this  and  other  studies  (4,6)  is  that  occasional 
cases  of  struma  associated  with  extraovarian 
spread  have  a histologically  benign  appearance.  In 
some  of  these  cases,  the  term  “strumosis”  has  been 
applied  to  benign-appearing  peritoneal  implants 
detected  during  oophorectomy  or  at  a later  oper- 
ation ( 1,4,6).  Peritoneal  strumosis  may  be  associ- 
ated with  an  indolent  clinical  course,  with  the 
implants  appearing  many  years  after  oophorec- 
tomy, and  with  prolonged  survival.  No  study  of 
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an  unselected  series  of  cases  of  struma  has  been 
reported  to  date  to  determine  the  frequency  of 
malignant  behavior. 

CARCINOID  TUMORS 

Primary  carcinoid  tumors  of  the  ovary,  most 
forms  of  which  are  similar  microscopically  to  those 
of  the  gastrointestinal  tract,  are  associated  with 
other  teratomatous  components  in  85  to  90  percent 
of  the  cases.  In  the  remainder,  the  carcinoid  com- 
ponent is  the  exclusive  element  of  the  tumor.  The 
impure  forms  are  most  often  combined  with  a 
dermoid  cyst,  and  less  commonly,  with  a struma 
(strumal  carcinoid),  a mature  solid  teratoma,  or  a 
cystic  mucinous  tumor.  Tumors  containing  iso- 
lated argentaffin  cells  that  are  not  aggregated  to 
form  a mass,  such  as  some  mucinous  cystic  tu- 
mors and  heterologous  Sertoli-Leydig  cell  tu- 
mors, are  not  classified  as  carcinoid  tumors.  Four 
types  of  carcinoid  tumor  of  germ  cell  origin  have 
sufficiently  distinctive  clinicopathologic  features 
to  warrant  specific  designations:  insular,  trabec- 
ular, strumal,  and  goblet  cell  (mucinous). 

Insular  Carcinoid  Tumor 

Definition.  This  tumor  is  characterized  by  a 
predominant  pattern  of  discrete  islands  of  neo- 
plastic cells,  and  resembles  the  intestinal  carci- 
noid tumor  that  arises  in  midgut  derivatives. 
The  tumor  may  be  pure  but  is  much  more  often 
mixed  with  other  components  of  a teratoma. 

General  Features.  The  insular  carcinoid  is 
the  most  common  type  of  primary  ovarian  carci- 
noid tumor;  approximately  75  cases  have  been 
reported.  The  patients  range  in  age  from  approx- 
imately 30  to  80  years  and  may  present  with  any 
of  the  signs  or  symptoms  of  a slow-growing  ovar- 
ian tumor.  In  approximately  one  third  of  the 
reported  cases  the  patients  had  preoperative 
clinical  evidence  of  the  carcinoid  syndrome, 
which  disappeared  after  removal  of  the  tumor. 
In  some  patients  the  syndrome  is  the  presenting 
manifestation  (34).  It  typically  occurs  in  the  ab- 
sence of  extraovarian  spread  because  the  ovar- 
ian venous  drainage,  unlike  that  of  the  intestine, 
bypasses  the  liver,  which  inactivates  the  hormones 
responsible  for  the  syndrome.  Patients  with  the 
syndrome  are  almost  always  over  50  years  of  age 
and  have  larger  tumors  (over  7 cm  in  diameter) 
than  those  without  the  syndrome.  The  manifes- 


tations in  decreasing  order  of  frequency  are: 
flushing,  which  may  be  mistaken  for  meno- 
pausal hot  flashes;  diarrhea;  a murmur  of  pul- 
monary stenosis  or  tricuspid  insufficiency,  or 
both;  and  peripheral  edema.  Urinary  5-hydroxy- 
indole  acetic  acid  (5-HIAA)  levels  are  typically 
elevated.  The  tumor  is  almost  always  confined  to 
the  ovary  at  the  time  of  laparotomy,  although 
tumor  cells  were  found  in  ascitic  fluid  in  one 
patient  ( 26 ).  Ascites  has  been  noted  in  occasional 
other  patients,  both  with  and  without  the  syn- 
drome (34).  One  patient  who  presented  with  the 
carcinoid  syndrome  also  had  elevated  serum  lev- 
els of  calcitonin  (39),  and  another  patient  with  a 
mixed  insular  and  trabecular  carcinoid  tumor 
had  recurrent  hyperinsulinemic  hypoglycemia 
(page  381)  (31). 

Gross  Findings.  The  tumor  may  appear  as  a 
small  nodule  that  protrudes  into  the  lumen  or 
thickens  the  wall  of  a dermoid  cyst,  or  rarely,  a 
mucinous  cystic  tumor  (33);  may  he  within  a 
mature  solid  teratoma;  or  may  form  a large  ho- 
mogenous mass  that  replaces  the  ovary  (fig.  15- 
12).  The  sectioned  surfaces  are  predominantly 
solid,  firm,  tan  to  yellow,  and  variably  fibrous. 
Cysts  filled  with  clear  fluid  are  occasionally  pres- 
ent, and  rarely,  the  tumor  is  predominantly  cystic 
(fig.  15-12).  All  the  tumors  have  been  unilateral, 
although  the  contralateral  ovary  has  contained  a 
dermoid  cyst,  mucinous  tumor,  or  Brenner  tumor 
in  about  15  percent  of  the  cases. 

Microscopic  Findings.  The  tumor  is  charac- 
terized by  discrete  cellular  masses  and  nests  sep- 
arated by  a scanty  to  abundant  fibromatous 
stroma,  resembling  a midgut  carcinoid  (fig.  15-13) 
(34).  The  tumor  cells  have  round,  uniform  nuclei 
containing  coarse  chromatin  and  no  or  rare  mitotic 
figures  (figs.  15-14,  15-15).  The  peripheral  cells  of 
the  islands  typically  have  abundant  C3ftoplasm 
that  frequently  contains  prominent  red,  orange,  or 
brown  argentaffin  granules  (fig.  15-15).  Small 
round  acini  lined  by  columnar  cells  with  copious 
cytoplasm  commonly  puncture  the  cellular  is- 
lands, particularly  at  their  periphery  (fig.  15-14). 
An  eosinophilic  secretion,  which  may  undergo 
psammomatous  calcification,  is  typically  present 
in  the  glandular  lumens.  The  lining  cells  have  a 
brush  border,  and  may  contain  argentaffin  gran- 
ules. An  intimate  relation  of  the  tumor  to  respi- 
ratory (fig.  15-16)  or  gastrointestinal  epithelium 
is  evident  in  some  cases;  in  other  cases,  the 
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Figure  15-12 
INSULAR  CARCINOID 
The  sectioned  surface  is  predomi- 
nantly cystic,  although  solid  tan-yel- 
low areas  are  present. 


Figure  15-13 
INSULAR  CARCINOID 

Islands  perforated  by  multiple  lumens  and  small,  simple 
glands  are  characteristic  features.  Tire  tumor  was  associated 
with  the  carcinoid  syndrome.  I Fig.  4B  from  Robboy  SJ,  Norris 
HJ.  Scully  RE.  Insular  carcinoid  primary  in  the  ovai*y.  A 
clinicopathologic  analysis  of  48  cases.  Cancer  1975:36:404-18. ) 


neoplastic  tissue  is  admixed  with  or  abuts  a 
mucinous  cystic  tumor  (33). 

Neuron -specific  enolase  ( 27 ),  serotonin  ( 45 ),  and 
chromogranin  have  been  demonstrated  immuno- 
histochemically  within  the  tumor  cells.  In  less  than 


Figure  15-14 
INSULAR  CARCINOID 

Multiple  glands  lined  by  columnar  cells  are  present 
within  the  periphery  of  an  otherwise  solid  island.  The  round 
nuclei  with  stippled  chromatin  are  characteristic. 

10  percent  of  the  cases,  the  neoplastic  cells  are 
immunoreactive  for  one  or  more  peptide  hor- 
mones (43).  Pleomorphic,  reniform,  or  dumbbell- 
shaped dense  core  granules  are  present  on  ultra- 
stmctural  examination  (34). 
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Figure  15-15 
INSULAR  CARCINOID 

Reddish  brown  cytoplasmic  (argentaffin)  granules  are  visible. 


Differential  Diagnosis.  In  the  absence  of 
teratomatous  elements,  the  tumor  can  be  difficult 
to  distinguish  from  a metastatic  insular  carci- 
noid, which  is  usually  of  ileal  origin.  Evidence 
favoring  or  establishing  the  diagnosis  of  metas- 
tasis in  such  cases  includes  the  probable  or  cer- 
tain presence  of  an  intestinal  carcinoid  tumor, 
bilateral  involvement,  intraovarian  growth  as 
multiple  nodules,  extraovarian  metastases  par- 
ticularly to  mesenteric  lymph  nodes  and  liver, 
and  postoperative  clinical  or  laboratory  evidence 
of  the  carcinoid  syndrome. 

The  primary  tumor  most  often  confused  with 
the  insular  carcinoid  tumor  is  the  microfollicular 
granulosa  cell  tumor.  This  differential  is  dis- 
cussed on  page  178.  Sertoli-Leydig  cell  tumors 
may  have  tubules  that  simulate  the  acini  of 
insular  carcinoids  and  their  heterologous  forms 
may  contain  small  carcinoid  tumors.  Other  fea- 
tures of  the  Sertoli-Leydig  cell  tumor,  however, 
almost  always  permit  a correct  diagnosis.  Occa- 


Figure  15-16 


INSULAR  CARCINOID  IN  TERATOMA 


Carcinoid  is  present  in  and  to  the  left  of  respiratory 
epithelium  that  was  present  in  a dermoid  cyst.  (Fig.  Ill  from 
Serov  SF,  Scully  RE,  Sobin  LH.  Histological  typing  of  ovar- 
ian tumours.  International  Histological  Classification  of 
Tumours  No.  9.  Geneva:  World  Health  Organization,  1973.) 


sionally,  a carcinoid  tumor  is  mistaken  for  adeno- 
carcinoma, a benign  or  malignant  adenofibroma, 
a Brenner  tumor,  or  a low-grade  transitional  cell 
carcinoma,  particularly  when  the  fibromatous 
component  of  the  tumor  is  abundant,  but  careful 
examination  of  the  epithelial  elements  of  each  of 
these  tumors  enables  its  identification.  In  diffi- 
cult cases,  the  demonstration  of  argentaffin  or 
argyrophil  granules  in  a characteristic  distribu- 
tion, immunostaining  for  chromogranin  or  a 
wide  variety  of  peptide  hormones,  and  the  elec- 
tron microscopic  demonstration  of  dense  core 
granules  strongly  favor  or  establish  the  diagno- 
sis of  a carcinoid  tumor. 

Treatment  and  Prognosis.  A primary  ovar- 
ian carcinoid  tumor  can  be  treated  as  an  ovarian 
cancer  with  a limited  potential  for  spread.  Uni- 
lateral salpingo-oophorectomy,  however,  is  only 
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rarely  indicated  because  the  tumor  almost  al- 
ways occurs  in  women  in  the  late  reproductive 
and  postmenopausal  age  groups.  The  postopera- 
tive course  can  be  monitored  by  urinary  5-HIAA 
determinations. 

In  cases  associated  with  the  carcinoid  syn- 
drome, most  clinical  manifestations  disappear 
after  removal  of  the  tumor,  with  the  associated 
cardiac  murmurs  decreasing  in  intensity  in  a few 
cases,  and  elevated  5-HIAA  levels  returning  to 
normal.  Tricuspid  insufficiency,  however,  has 
persisted  or  progressed  postoperatively  in  sev- 
eral patients  despite  the  absence  of  persistent  or 
recurrent  tumor  (26,33,52).  Rare  patients  have 
died  of  intra-abdominal  recurrent  tumor  (33,34, 
39)  and  in  one  exceptional  case,  in  which  sys- 
temic metastasis  was  the  presenting  manifesta- 
tion, the  tumor  was  rapidly  fatal  (39).  Two  pa- 
tients with  the  carcinoid  syndrome  in  whom  the 
tumor  was  diagnosed  at  autopsy  had  ascites  and 
a thick,  pearly  white,  fibrous  coating  of  the  vis- 
ceral and  parietal  peritoneal  surfaces  (21,49). 

Trabecular  Carcinoid  Tumor 

Definition.  This  carcinoid  tumor  resembles 
those  arising  in  hindgut  derivatives,  and  is  char- 
acterized by  a predominant  pattern  of  elongated, 
thin  trabeculae  or  ribbons.  The  tumor  almost 
always  contains  other  teratomatous  elements, 
but  when  associated  with  a struma  is  classified 
separately  as  a strumal  carcinoid. 

General  Features.  Approximately  25  cases 
have  been  reported,  almost  all  in  women  in  the 
third  to  sixth  decades  (24,25,32,36,46).  The  pre- 
senting manifestations  are  typically  related  to  the 
presence  of  a slowly  growing  neoplasm  in  the 
absence  of  the  carcinoid  s3mdrome.  Some  patients 
have  severe  chronic  constipation,  which  is  relieved 
postoperatively  (32,54).  One  patient  with  a tumor 
interpreted  as  a primary  trabecular  carcinoid  had 
Cushing’s  s3mdrome  due  to  adrenocorticotropic 
hormone  ( ACTH ) production  by  the  tumor  (38),  but 
the  systemic  distribution  of  that  tumor  at  autopsy, 
including  involvement  of  the  mediastinum  and 
bronchial  lymph  nodes,  suggests  that  the  ovarian 
tumor  was  metastatic  from  an  imdetected  primary 
pulmonary  or  thymic  carcinoid  tumor.  Another 
patient  with  a mixed  insular-trabecular  ovarian 
carcinoid  detected  at  autopsy  had  a 12-year  history 
of  episodic  hyperinsulinemic  hypoglycemia  (31). 


Figure  15-17 

TRABECULAR  CARCINOID 
The  winding-ribbon  pattern  is  characteristic. 


Gross  Findings.  The  gross  findings  are  sim- 
ilar to  those  of  insular  carcinoid.  In  two  cases,  a 
squamous  cell  carcinoma  occurred  in  the  same 
ovary.  None  of  the  tumors  have  been  bilateral,  but 
in  a few  cases,  the  contralateral  ovary  was  the  site 
of  another  type  of  tumor,  usually  a dermoid  cyst. 

Microscopic  Findings.  This  tumor  is  char- 
acterized by  long,  wavy,  parallel  ribbons  of  cells 
separated  by  a scanty  to  abundant  fibromatous 
stroma,  creating  an  appearance  similar  to  that  of 
hindgut  carcinoids  (figs.  15-17,  15-18).  The  rib- 
bons are  composed  of  columnar  cells,  usually  one 
or  two  cells  thick,  with  oblong  nuclei  oriented 
perpendicular  to  the  axis  of  the  ribbons  (fig.  Ib- 
id). The  moderately  abundant  eosinophilic  cyto- 
plasm tjqrically  contains  arg3Tophilic  granules, 
and  much  less  commonly,  argentaffin  granules. 
The  nuclei  contain  finely  dispersed  chromatin 
and  occasional  mitotic  figures.  An  insular  pattern 
is  observed  as  a minor  feature  in  about  20  percent 
of  the  cases.  Other  teratomatous  elements  are 
present  in  almost  all  the  cases. 
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Figure  15-18 

TRABECULAR  CARCINOID 

(Fig.  114  from  Serov  SF,  Scully  RE,  Sobin  LH.  Histolog- 
ical typing  of  ovarian  tumours.  International  Histological 
Classification  of  Tumours  No.  9.  Geneva:  World  Health 
Organization,  1973.) 

The  tumor  cells  are  immunoreactive  for  chro- 
mogranin  and  synaptophysin  in  most  cases.  One 
or  a combination  of  peptide  hormones  have  been 
demonstrated  in  approximately  half  the  cases, 
including  somatostatin,  glucagon,  pancreatic 
polypeptide,  vasoactive  intestinal  polypeptide, 
neurotensin,  enkephalin,  calcitonin,  and  ACTH 
(43).  Peptide  YY,  which  has  an  inhibitory  effect  on 
intestinal  motility,  has  been  found  in  four  cases, 
including  three  cases  in  which  chronic  constipation 
was  relieved  by  oophorectomy  (24,32,54).  Insulin 
was  found  in  the  cells  of  the  mixed  insular-trabec- 
ular carcinoid  tumor  in  the  patient  with  hypogly- 
cemia noted  above  (31).  The  dense  core  granules 
are  small,  round,  and  uniform  in  contrast  to  those 
in  insular  carcinoids  (26,47). 

Differential  Diagnosis.  Primary  trabecular 
carcinoids  are  distinguished  from  metastatic  tu- 
mors of  the  same  type  by  criteria  similar  to  those 
used  for  distinguishing  primary  from  metastatic 


insular  carcinoids.  A strumal  carcinoid  can  be 
excluded  only  by  extensive  sampling  to  exclude 
the  presence  of  thyroid  tissue.  In  an  occasional 
case,  the  ribbons  of  a trabecular  carcinoid  can  be 
confused  with  unusually  long  sex  cord  forma- 
tions of  a Sertoli-Leydig  cell  tumor,  but  other 
features  of  the  latter  almost  always  allow  dis- 
tinction (page  216).  Argyrophilia  or  argentaffin- 
ity  of  the  cytoplasm  is  also  helpful  in  confirming 
the  diagnosis  of  carcinoid  in  these  cases. 

Treatment  and  Prognosis.  The  treatment 
is  the  same  as  that  for  an  ovarian  cancer  with  a 
low  malignant  potential.  No  patient  with  a tra- 
becular carcinoid  has  died  from  spread  of  tumor, 
although  a peritoneal  implant  was  discovered  in 
one  patient  2 years  after  oophorectomy  (36). 

Strumal  Carcinoid  Tumor 

Definition.  This  tumor  is  composed  of  thy- 
roid tissue  and  carcinoid,  almost  always  inti- 
mately admixed  in  at  least  a portion  of  the  spec- 
imen. Other  teratomatous  elements  are  also 
present  in  most  of  the  cases. 

General  Features.  Approximately  80  cases 
have  been  reported  (19,23,28,30,35,37,40,42,44, 
48,50,51).  Almost  all  the  patients  have  been  be- 
tween 30  and  60,  with  a range  of  20  to  78,  years 
of  age.  The  clinical  presentation  is  usually  re- 
lated to  the  presence  of  a mass.  Only  one  patient 
had  the  carcinoid  syndrome,  although  in  8 per- 
cent of  the  cases  various  manifestations  sug- 
gested function  of  the  th3rroid  component  (35). 
Three  patients  had  chronic  constipation  relieved 
by  removal  of  the  tumor  (32).  In  one  patient,  a 
strumal  carcinoid  was  associated  with  hyperin- 
sulinemic  hypoglycemia  and  cutaneous  melano- 
sis (20)  and  another  patient  had  multiple  endo- 
crine neoplasia,  type  IIA  (Sipple’s  syndrome) 
(48).  Extraovarian  spread  at  presentation  has 
been  documented  in  only  one  case,  in  which 
multiple  nodules  of  benign-appearing  th3rroid 
tissue  were  found  on  the  pelvic  peritoneum  at  the 
time  of  oophorectomy  (19). 

Gross  Findings.  In  over  one  third  of  cases, 
the  tumor  appears  as  a yellow  or  tan,  solid  nodule 
or  mass  protruding  into  the  cavity  of  a dermoid 
cyst  or  thickening  its  wall.  Somewhat  more  often, 
the  combination  of  thyroid  and  carcinoid  compo- 
nents is  pure,  or  almost  pure,  with  var3dng  pro- 
portions of  each;  in  some  cases,  each  component 
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Figure  15-19 

STRUMAL  CARCINOID 

A 4 cm,  rounded,  brown  nodule  of  struma  (bottom)  is 
sharply  demarcated  from  white  carcinoid  tissue;  foci  of 
hemorrhage  are  present.  (Courtesy  of  Dr.  Norval  Mortensen, 
Portsmouth,  Va;  also  fig.  19-1  from  Proceedings  Thirty-sev- 
enth Seminar  of  the  American  Society  of  Clinical  Patholo- 
gists. Hartman  WH,  ed.  Chicago:  American  Society  of  Clin- 
ical Pathologists,  1971.) 

is  recognizable  grossly  (fig.  15-19).  In  the  re- 
maining cases,  the  tumor  is  the  predominant 
constituent  of  a mature  solid  teratoma  or  is  a 
microscopic  focus  within  a mature  teratoma. 
Rarely,  the  tumor  is  almost  entirely  cystic.  In  one 
case,  the  tumor  was  associated  with  a mucinous 
tumor  of  borderline  malignancy  (50). 

Microscopic  Findings.  The  two  components 
may  be  only  contiguous,  but  in  most  cases  are 
intimately  admixed;  either  component  may  pre- 
dominate (figs.  15-20,  15-21).  The  carcinoid  ex- 
hibits a trabecular  pattern  in  half  the  cases,  a 
mixed  trabecular-insular  pattern  with  the  former 
predominating  in  most  of  the  remainder,  and  a 
pure  insular  pattern  in  an  occasional  specimen. 
Rarely,  the  carcinoid  component  has  a solid  tubu- 
lar appearance.  The  th3U’oid  element  usually  re- 


Figure 15-20 

STRUMAL  CARCINOID 

Struma  on  right  merges  with  trabecular  carcinoid  on  left. 
(Fig.  70  from  Morris  JM,  Scully  RE.  Endocrine  pathology  of 
the  ovary.  St.  Louis:  CV  Mosby  Co,  1958.) 

sembles  normal  thyroid  tissue  or  a follicular  ade- 
noma, and  may  contain  calcium  oxalate  crystals. 
In  areas  where  the  two  components  are  admixed, 
carcinoid  cells  may  replace  the  original  epithelial 
lining  of  colloid-filled  spaces.  As  a result, 
argyrophil,  and  in  half  the  cases,  argentaffin  gran- 
ules, are  present  not  only  within  cells  forming 
trabeculae,  but  also  within  those  lining  adjacent 
thyroid  follicles.  Small  foci  of  glands  or  cysts  lined 
by  mucinous  epithelium  were  seen  in  almost  half 
the  tumors  in  one  study  (35),  and  occasional 
strumal  carcinoids  contain  a component  of  goblet 
cell  carcinoid  (29,35).  Rare  strumal  carcinoids 
have  amyloid  in  their  stroma  (30). 

The  neoplastic  cells,  particularly  within  the 
carcinoid  component,  are  variably  immunoreac- 
tive  for  neuron-specific  enolase,  chromogranin 
(fig.  15-22,  top),  synaptophysin,  serotonin,  and 
enigmatically,  as  in  some  intestinal  carcinoid  tu- 
mors, prostatic  acid  phosphatase  (27,28,41,42,44). 
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Figure  15-21 

STRUMAL  CARCINOID 

There  is  an  intimate  admixture  of  trabecular  carcinoid 
with  a few  microfollicles  containing  colloid. 


In  42  percent  of  the  cases  in  one  series,  the 
neoplastic  cells  were  immunoreactive  for  one  or 
a combination  of  peptide  hormones  (43).  In  an- 
other series,  all  five  tumors  were  positive  for  one 
or  more  peptide  hormones,  including  somato- 
statin, glucagon,  insulin,  gastrin,  and  calcitonin 
(44).  In  contrast  to  medullary  carcinoma  of  the 
thyroid,  the  last  hormone  has  been  found  in  only 
rare  cases  of  strumal  carcinoid.  Peptide  YY  was 
found  in  the  carcinoid  component  in  the  three 
aforementioned  patients  with  chronic  constipa- 
tion (32).  The  tumor  that  was  associated  with 
hypoglycemia  and  cutaneous  melanosis  (page 
295)  was  immunoreactive  for  insulin  and  alpha- 
melanocyte-stimulating  hormone  (20).  Both  the 
strumal  component  and,  occasionally,  foci  within 
the  carcinoid  component  of  strumal  carcinoids 
are  immunoreactive  for  thyroglobulin  ( fig.  15-22, 
bottom).  Ultrastructural  examination  reveals 


Figure  15-22 

STRUMAL  CARCINOID 

Top:  The  carcinoid  component  is  immunoreactive  for 
chromogranin. 

Bottom:  The  strumal  component  is  immunoreactive  for 
thyroglobulin. 
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uniform,  round,  dense  core  granules  within  the 
trabecular  cells;  the  follicles  are  lined  by  similar 
cells  of  neuroendocrine  type,  cells  of  thyroid  ep- 
ithelial type,  or  a mixture  of  the  two  (42,44).  In 
addition,  hybrid  cells  with  ultrastructural  evi- 
dence of  both  thyroid  and  carcinoid  differentia- 
tion have  been  identified  (28,42). 

Differential  Diagnosis.  The  pattern  of  the 
strumal  carcinoid  is  so  distinctive  that  it  is  usu- 
ally easy  to  distinguish  from  other  neoplasms. 
Occasional  strumal  carcinoids  with  a minor  com- 
ponent of  thyroid  tissue  may  be  misdiagnosed  as 
pure  trabecular  carcinoids.  Because  the  latter 
are  about  one  third  as  common  as  strumal  carci- 
noids, they  should  be  thoroughly  sampled  to 
exclude  a strumal  component  before  a diagnosis 
of  pure  trabecular  carcinoid  is  rendered.  In  the 
older  literature,  strumal  carcinoid  was  most  fre- 
quently mislabelled  as  malignant  struma  even 
though  it  does  not  resemble  closely  any  of  the 
forms  of  carcinoma  encountered  in  the  thyroid 
gland,  including  medullary  carcinoma.  The  ovar- 
ian tumor,  however,  shares  some  features  with 
the  latter;  the  major  differences  between  the  two 
tumors  are  summarized  elsewhere  (35,44). 

Treatment  and  Prognosis.  The  treatment 
is  that  for  an  ovarian  tumor  with  a very  low 
malignant  potential.  The  tumor  extended  be- 
yond the  ovary  in  only  two  reported  cases  ( 19,35 ): 
one  woman,  in  whom  the  metastatic  tumor  con- 
sisted only  of  benign-appearing  thyroid  tissue, 
was  alive  with  tumor  1 year  after  presentation 
( 19);  the  other  patient  died  from  tumor  2.5  years 
postopera tively  (35). 

Goblet  Cell  Carcinoid  Tumor 

Definition.  This  tumor  is  characterized  by 
small  acini  or  solid  nests  containing  a prominent 
population  of  goblet  and  neuroendocrine  cells. 
The  tumor  resembles  the  goblet  cell  or  mucinous 
carcinoid  of  the  appendix. 

General  Features.  Primary  goblet  cell  carci- 
noids of  the  ovary  are  rare  and  knowledge  of  them 
is  stiU  incomplete  (18,45,53):  only  two  cases  have 
been  reported  in  detail  ( 18,53).  The  age  distribution 
and  clinical  presentation  are  similar  to  those  of 
other  types  of  ovarian  carcinoid  tumor.  At  the  time 
of  laparotomy  there  may  be  evidence  of  extraovar- 
ian  spread.  None  of  these  tumors  have  been  associ- 
ated with  the  carcinoid  syndrome. 


Figure  15-23 

GOBLET  CELL  CARCINOID 
The  sectioned  surface  is  solid  and  cream  colored. 


Pathologic  Findings.  The  tumors  resemble 
other  ovarian  carcinoid  tumors  on  gross  exami- 
nation (fig.  15-23).  They  may  occur  in  pure  form 
or  be  associated  with  a mature  teratoma  or  an 
epidermoid  cyst.  The  typical  microscopic  appear- 
ance is  that  of  glands  with  small  or  inconspicu- 
ous lumens  or  nests  sometimes  floating  in  pools 
of  mucin;  the  stroma  may  be  scanty  or  abundant 
and  fibromatous  (fig.  15-24).  The  acini  and  nests 
are  composed  of  var3dng  numbers  of  goblet  cells 
and  arg5rrophil  cells,  some  of  which  may  also  be 
argentaffin  (fig.  15-25).  Hybrid  cells  containing 
both  mucin  and  granules  may  be  present.  The 
nuclei  are  uniform,  small,  and  round  to  oval. 
Small  pools  of  mucin  may  lie  within  cystically 
dilated  glands  or  within  the  stroma.  More  poorly 
differentiated  cells,  often  of  signet-ring  type, 
may  invade  the  stroma,  singly  or  in  small  nests. 
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Figure  15-24 

GOBLET  CELL  CARCINOID 
Uniform  small  nests  and  glands  containing  goblet  cells 
lie  within  a cellular  stroma. 


Figure  15-25 

GOBLET  CELL  CARCINOID 
Goblet  cells  and  cells  filled  with  reddish  brown 
(argentaffin)  granules  are  visible. 


mimicking  the  pattern  of  a Krukenberg  tumor. 
As  noted  above,  occasional  mixed  goblet  cell- 
strumal  carcinoids  have  been  reported  (29). 
Dense  core  granules  have  been  identified  on 
ultrastructural  examination  in  one  of  the  re- 
ported cases  (18).  Two  tumors  have  been  positive 
immunohistochemically  for  at  least  three  of  the 
following  antigens:  carcinoembryonic  antigen, 
pancreatic  polypeptide,  serotonin,  and  gastrin 
(18,53).  We  have  also  observed  immunoreactiv- 
ity  for  chromogranin  (fig.  15-26). 

Differential  Diagnosis.  Goblet  cell  carcinoid 
metastatic  from  the  appendix  or  elsewhere  is  dif- 
ferentiated from  the  primary  form  on  the  basis  of 
operative  and  pathologic  criteria  similar  to  those 
used  for  distinguishing  metastatic  from  primary 
insular  carcinoids.  Most  of  the  same  criteria  facil- 
itate the  distinction  of  a primary  mucinous  carci- 
noid with  a signet-ring  carcinomatous  component 
from  a Krukenberg  tumor.  Mucinous  tumors  of 


the  ovary,  unlike  mucinous  carcinoid  tumors,  are 
typically  predominantly  cystic  on  gross  exami- 
nation and  are  composed  of  large  glands  or  cysts 
lined  by  mucinous  epithelium,  which  frequently 
contains  argyrophil  and  argentaffin  cells.  These 
cells  tend  to  be  less  numerous  than  in  mucinous 
carcinoid  tumors. 

Treatment  and  Prognosis.  The  treatment  is 
that  of  an  ovarian  tumor  with  a malignant  poten- 
tial. Although  only  a small  number  of  cases  have 
been  studied,  the  risk  of  extraovarian  spread  is 
probably  greater  than  in  cases  of  other  types  of 
primary  ovarian  carcinoid  tumor.  Staging  there- 
fore should  be  performed  if  the  diagnosis  is  sus- 
pected or  confirmed  by  intraoperative  frozen  sec- 
tion examination.  In  one  of  the  reported  cases, 
which  contained  a signet-ring  carcinomatous  com- 
ponent within  the  primary  tumor,  metastatic  sig- 
net-ring carcinoma  was  found  in  the  contralateral 
ovary  and  the  pelvic  lymph  nodes  at  the  time  of 
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Figure  15-26 

GOBLET  CELL  CARCINOID 
Some  of  the  cells  are  immunoreactive  for  chromogranin. 


exploration  (18).  The  appendix  should  also  be 
removed  for  thorough  pathologic  examination. 

Rare  Carcinoid  Tumors 

Rare  ovarian  carcinoids  include  those  of  spin- 
dle cell  type  that  resemble  their  pulmonary  coun- 
terparts and  those  with  nonspecific,  sometimes 
poorly  differentiated  patterns  (22).  These  tumors 
may  merge  morphologically  with  ovarian  small 
cell  carcinomas  of  pulmonary  t3T>e  ( page  320 ).  Rare 
carcinoid  tumors  have  a solid  tubular  pattern, 
resembling  that  of  a Sertoli  cell  tumor,  or  have  cells 
with  abundant  oxyphilic  cytoplasm  (see  Table  6-1). 

NEUROECTODERMAL  TUMORS 

Definition.  These  tumors  closely  resemble 
neoplasms  of  the  central  nervous  system,  with  a 
similar  spectrum  of  differentiation,  ranging 
from  “primitive”  and  “anaplastic”  tumors  to  dif- 
ferentiated gliomas. 


General  Features.  Less  than  50  cases  have 
been  reported  (55,61).  In  the  only  large  reported 
series  (61),  the  patients  ranged  in  age  from  6 to 
69  years,  with  differences  in  the  mean  age  accord- 
ing to  the  subcategory  of  tumor:  anaplastic  (16 
years),  primitive  (23  years),  and  differentiated 
(30  years).  The  presenting  symptoms  were  usu- 
ally those  of  a pelvic  mass.  At  laparotomy,  14  of 
the  25  tumors  were  stage  II  or  III,  usually  in  the 
form  of  peritoneal  implants. 

Gross  Findings.  The  tumors  vary  from  cys- 
tic to  solid,  ranging  from  4 to  20  (mean,  14)  cm 
in  diameter  (61).  Intracystic  or  surface  papillary 
excrescences  are  present  in  some  cases.  The 
neoplastic  tissue  is  typically  soft  and  gray-tan, 
gray-pink,  or  yellow,  often  with  areas  of  hemor- 
rhage and  necrosis.  One  tumor  (an  ependy- 
moma) was  bilateral  (58),  and  in  several  other 
cases,  the  contralateral  ovary  contained  a der- 
moid cyst  (57,61). 

Microscopic  Findings.  The  25  cases  in  the 
large  series  mentioned  above  (61)  were  subdivided 
into  three  categories:  differentiated  (6  cases), 
primitive  (12  cases),  and  anaplastic  (7  cases).  The 
differentiated  tumors  were  epend3miomas;  four 
other  ovarian  epend3onomas  have  also  been  de- 
scribed (57,58,60,62).  These  tumors  closely  resem- 
ble epend3rmomas  of  the  central  nervous  system, 
containing  cells  with  fibrillary  cytoplasmic  pro- 
cesses (fig.  15-27),  which  may  form  perivascular 
pseudorosettes  in  addition  to  occasional  true  ro- 
settes. Other  findings  include  cysts  with  a sieve- 
like appearance,  intracystic  polypoid  structures, 
papillae  (fig.  15-28),  tubules  and  glands,  ribbons 
or  columns  of  cells,  and  psammoma  bodies.  In 
occasional  cases,  some  of  the  tumor  cells  have 
vacuoles  that  displace  the  nucleus.  Mitotic  activ- 
ity ranges  from  1 to  3 per  10  high-power  fields. 
One  tumor  had  a prominent  additional  compo- 
nent of  grade  2 gemistoc3dic  astroc3doma.  No 
teratomatous  elements  have  been  identified  in 
any  of  the  reported  cases.  Metastases  generally 
resemble  the  primary  tumors,  but  in  one  of  our 
cases  there  was  a more  complex  papillary  pattern 
with  numerous  psammoma  bodies,  resembling 
that  of  a low-grade  serous  carcinoma. 

The  primitive  tumors  resemble  primitive  neu- 
roectodermal tumors  of  the  central  nervous  sys- 
tem (figs.  15-29, 15-30).  They  are  typically  highly 
cellular;  are  composed  of  small  cells  with 
hyperchromatic,  round  to  oval  nuclei  and  scanty 
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Figure  15-27 
EPENDYMOMA 

Fibrillary  cytoplasmic  processes  abut  a fibrovascular  septum. 


Figure  15-28 
EPENDYMOMA 

The  tumor  has  a papillary  pattern.  (Fig.  9 from  Kleinman 
GM,  Young  RH,  Scully  RE.  Primary  neuroectodermal  tumors  of 
the  ovary.  Areport  of25  cases.  Am  J Surg  Pathol  1993;  17:764-78. ) 


Figure  15-29 
PRIMITIVE 

NEUROECTODERMAL  TUMOR 
The  tumor  is  composed  of  primitive  small 
cells;  perivascular  rosettes  are  present. 
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Figure  15-30 

PRIMITIVE  NEUROECTODERMAL  TUMOR 
The  tumor  has  a medulloepitheliomatous  pattern.  (Fig. 
12A  from  Kleinman  GM.  Young  RH,  Scully  RE.  Primary 
neuroectodermal  tumors  of  the  ovary.  A report  of  25  cases. 
Am  J Surg  Pathol  1993:17:764-78.) 

cytoplasm  containing  varying  numbers  of  finely 
fibrillar  cell  processes;  and  have  numerous  mi- 
totic figures.  The  tumor  cells  are  arranged  in 
patternless  sheets  or  lobules  separated  by  fibro- 
vascular  septa.  Central  luminal  or  central  fibril- 
lary rosettes  (fig.  15-29)  or  ribbons  reminiscent 
of  embryonal  neural  tube  may  be  seen.  Necrosis, 
which  may  be  extensive,  is  common.  In  the  large 
study  cited  above,  the  12  primitive  tumors  were 
subclassified  as  medulloepithelioma  (4  cases) 
(fig.  15-30),  neuroblastoma  (3  cases),  ependymo- 
blastoma  (3  cases),  and  medulloblastoma  (2 
cases).  Almost  half  the  tumors  contained  terato- 
matous elements,  usually  minor  in  amount;  one 
tumor  was  associated  with  a dermoid  cyst.  Ex- 
traovarian  tumor  typically  resembled  the  pri- 
mary tumor,  although  in  one  case  a medullo- 


Figure  15-31 

ANAPLASTIC  NEUROECTODERMAL  TUMOR 
The  tumor  resembles  a glioblastoma  multiforme. 


epithelioma  recurred  as  a mixed  astrocytoma 
and  ependymoma. 

The  anaplastic  tumors  are  moderately  to  highly 
cellular  and  resemble  glioblastoma  multiforme 
(fig.  15-31),  with  areas  of  necrosis,  sometimes  sur- 
rounded by  palisading  tumor  cells.  The  tumors 
cells  are  arranged  in  sheets  or  lobules  and  contain 
varying  amounts  of  cytoplasm  with  eosinophilic 
fibrillary  processes.  The  nuclei  are  more  pleomor- 
phic than  in  other  neuroectodermal  tumors,  and 
multinucleated  giant  cells  are  characteristically 
present.  Mitotic  figures  are  numerous,  and  abnor- 
mal forms  are  usually  seen.  Minor  teratomatous 
elements  are  typically  encountered. 

The  fibrillary  processes  and  the  tumor  cell 
cytoplasm  of  ependymomas  were  immunoreac- 
tive  for  glial  fibrillary  acidic  protein  (GFAP)  in 
all  the  reported  cases  in  which  this  stain  was 
performed  (57,58,60,61).  Two  anaplastic  tumors 
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were  also  GFAP  positive  (61).  Progesterone  re- 
ceptors were  demonstrated  immunohistochemi- 
cally  in  the  primary  and  recurrent  tumor  in  one 
case  of  ependymoma  (58). 

Differential  Diagnosis.  Ovarian  neuroecto- 
dermal tumors  should  be  distinguished  from  ter- 
atomas in  which  neuroectodermal  tissue  not  re- 
sembling tumors  of  the  central  nervous  system 
is  abundant  within  the  tumor.  Rare  mature  ter- 
atomas of  the  ovary  contain  large  masses  com- 
posed of  several  neuroectodermal  cell  types  such 
as  astroc5des,  oligodendroglial  cells,  and  gan- 
glion cells.  These  masses  resemble  malforma- 
tions or  hamartomas  of  the  central  nervous  sys- 
tem rather  than  true  neoplasms,  and  have  been 
interpreted  as  focal  overgrowths  within  terato- 
mas rather  than  neuroectodermal  tumors  (61). 

Ovarian  neuroectodermal  tumors  may  mimic 
a variety  of  primary  and  metastatic  ovarian  tu- 
mors, most  of  which  are  more  common.  Ependy- 
momas can  be  mistaken  for  surface  epithelial- 
stromal  tumors,  specifically  serous  and 
endometrioid  borderline  tumors  and  carcino- 
mas; sex  cord-stromal  tumors,  including  Sertoli- 
Leydig  cell  tumors  and  granulosa  cell  tumors; 
and  ovarian  tumors  of  probable  wolffian  origin. 
The  presence  of  the  characteristic  long  fibrillary 
cytoplasmic  processes,  the  perivascular  rosettes, 
and  immunoreactivity  for  GFAP  establish  the 
diagnosis  of  ependymoma  in  problem  cases.  The 
features  differentiating  ependymomas  from 
other  tumors  with  which  they  may  be  confused 
are  discussed  in  more  detail  elsewhere  (61). 

The  differential  diagnosis  of  the  primitive  and 
anaplastic  tumors  is  generally  with  grade  2 or  3 
immature  teratomas.  The  latter,  however,  char- 
acteristically show  a greater  spectrum  and  di- 
versity of  neuroepithelial  differentiation  and  a 
more  extensive  and  varied  admixture  of  endo- 
dermal,  mesodermal,  and  other  ectodermal  tis- 
sues. Primitive  tumors  may  also  be  mistaken  for 
small  cell  malignant  tumors  of  other  types  that 
occur  in  the  ovary  of  young  women  (see  Table 
4-4).  Clinical  information,  thorough  sampling  of 
the  tumor,  and  immunohistochemical  staining, 
especially  for  GFAP,  facilitate  the  diagnosis.  Fi- 
nally, ovarian  tumors  that  are  not  of  germ  cell 
origin,  such  as  malignant  mesodermal  mixed 
tumors  (59)  and  heterologous  Sertoli-Leydig  cell 
tumors,  may  contain  neuroectodermal  tissue 
(61)  (pages  130  and  215). 


Treatment  and  Prognosis.  Unilateral  sal- 
pingo-oophorectomy  is  probably  sufficient  for  a 
stage  la  neuroectodermal  tumor  in  a yoimg  woman 
in  whom  preservation  of  fertility  is  desired.  The 
presence  of  progesterone  receptors  in  the  epen- 
d3Tnoma  noted  above,  as  well  as  the  demonstration 
of  estrogen  and  progesterone  receptors  in  the  cyto- 
sol of  another  ependymoma  (56),  suggests  the 
possibility  that  hormone  replacement  therapy 
may  stimulate  growth  of  the  tumor.  Stage  I as 
well  as  higher  stage  primitive  neuroectodermal 
tumors  have  been  treated  with  postoperative  che- 
motherapy regimens  of  the  types  successfully 
used  for  other  primitive  germ  cell  tumors,  but  the 
results  have  been  disappointing.  It  seems  logical 
to  treat  patients  with  such  tumors  like  patients 
with  similar  tumors  arising  elsewhere,  with  the 
inclusion  of  radiation  therapy  (61). 

The  subclassification  of  ovarian  neuroecto- 
dermal tumor  has  important  prognostic  implica- 
tions. Ovarian  ependymomas  tend  to  have  an 
indolent  behavior  even  when  extraovarian 
spread  has  occurred.  Only  one  tumor,  which  was 
stage  III,  was  fatal  (61).  In  eight  other  cases  with 
follow-up  data,  including  five  stage  II  or  III  tu- 
mors, the  patients  were  alive,  some  after  success- 
ful treatment  of  one  or  more  recurrences  (57,58, 
60,62).  In  contrast,  patients  with  primitive  and 
anaplastic  tumors  have  a poor  prognosis  if  extra- 
ovarian  spread  has  occurred.  Of  those  with  follow- 
up data,  only  one  of  six  patients  with  stage  I 
disease  died  of  tumor,  whereas  the  10  patients  with 
stage  II  or  III  tumors  died  of  their  disease  or  were 
alive  with  tumor  at  the  time  of  reporting  (61). 

SEBACEOUS  TUMORS 

Nine  ovarian  sebaceous  neoplasms,  eight  of 
which  arose  within  a dermoid  cyst,  have  been 
reported  (63-65).  The  women  were  31  to  79  years 
of  age  (mean,  60  years );  all  of  them  had  symptoms 
referable  to  a pelvic  mass.  In  one  case,  there  was 
local  extension  of  the  tumor  into  the  rectosigmoid 
(65).  On  gross  examination,  the  tumors  were 
usually  predominantly  cystic,  containing  solid, 
yellow  to  tan,  nodular  or  papillary  masses  pro- 
jecting into  the  lumen.  All  the  tumors  were  uni- 
lateral, although  the  contralateral  ovary  contained 
a typical  dermoid  cyst  in  some  cases.  On  micro- 
scopic examination,  the  tumors  were  similar  to 
cutaneous  sebaceous  neoplasms  and  included 
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Figure  15-32 

SEBACEOUS  ADENOMA 

Note  the  orderly  maturation  from  germinative  cells  (left) 
to  mature,  spongy  sebaceous  cells  (center)  to  holocrine  nec- 
robiosis (right). 

sebaceous  adenoma  (5  cases)  (fig.  15-32),  basal 
cell  carcinoma  with  sebaceous  differentiation  ( 2 
cases),  and  sebaceous  carcinoma  (2  cases)  (63- 
65).  Abundant  eosinophilic  necrobiotic  material 
with  ghost  outlines  of  mature  sebaceous  cells 
were  present  in  at  least  five  tumors.  One  patient 
with  basal  cell  carcinoma  with  sebaceous  differ- 
entiation had  a pelvic  recurrence  2.5  years  after 
the  diagnosis,  but  in  the  other  cases  there  were 
no  recurrences  or  metastases  during  follow-up 
periods  of  1 to  6 years. 

The  histologic  diagnosis  of  sebaceous  tumor  of 
the  ovary  is  generally  not  difficult.  The  presence  of 
large  numbers  of  mature  spongy  sebaceous  cells  in 
a tumor  arising  within  a dermoid  cyst  is  diagnostic. 
One  sebaceous  carcinoma,  however,  was  origi- 
nally misinterpreted  as  a clear  cell  adenocarci- 
noma. The  diagnosis  of  a sebaceous  neoplasm 
should  be  considered  for  an  ovarian  tumor  con- 


taining spongy  or  basaloid  cells,  and  in  such 
cases  evidence  of  an  origin  in  a dermoid  cyst 
should  be  sought. 

OTHER  MONODERMAL  TERATOMAS 

Two  malignant  ovarian  tumors  interpreted  as 
retinal  anlage  tumor  have  been  described 
(69,71).  One  of  them,  from  a 17-year-old,  was  a 
4-cm  pigmented  nodule  in  a stage  Ic  immature 
teratoma.  Eight  months  later  there  was  wide- 
spread abdominal  tumor,  and  biopsy  revealed 
recurrent  retinal  anlage  tumor.  The  patient  died 
of  disease  30  months  after  presentation  (71).  In 
the  other  case,  a 64-year-old  woman  had  an 
ovarian  tumor  with  extensive  intra-abdominal 
spread.  Only  a biopsy  of  the  primary  tumor  was 
performed,  and  the  patient  died  of  tumor  5 weeks 
later.  Microscopic  examination  of  the  pigmented 
nodule  in  the  first  case  and  of  the  biopsy  speci- 
men in  the  second  case  revealed  malignant  ele- 
ments resembling  retinal  anlage,  with  mitoti- 
cally  active,  melanin-laden  cells  that  formed 
solid  nests  and  lined  tubules,  clefts,  and  cysts. 
Some  of  the  tubules  and  cysts  contained  solid  or 
papillary  projections  of  similar  cells.  Fibrillary 
areas  with  glial  cells  immunoreactive  for  GFAP 
were  also  present  in  the  first  case  (71).  In  an- 
other reported  case,  a benign  lesion  in  the  retinal 
anlage  category  designated  as  “pigmented  pro- 
gonoma,”  was  an  incidental  microscopic  finding 
within  a dermoid  cyst  in  an  8-year-old  girl  (72). 
A short  follow-up  interval  was  uneventful.  On 
microscopic  examination,  nests  and  gland-like 
arrangements  of  pigmented  cuboidal  cells  were 
found  adjacent  to  dental  elements;  nests  of 
small,  hyperchromatic,  nonpigmented  cells  oc- 
cupied some  of  the  gland-like  spaces. 

Other  rare  monodermal  teratomas  include  tu- 
mors arising  from  pituitary  tissue  in  dermoid  cysts 
and  associated  with  hyperprolactinemia  (page 
383)  or  Cushing’s  syndrome  (page  381),  and  cysts 
lined  predominantly  or  exclusively  by  mature  glial 
tissue  (68,70),  ependymal  epithelium  (73),  respira- 
tory epithelium  (67),  or  melanotic  epithelium  (66). 
Epidermoid  cysts,  which  are  lined  exclusively  by 
mature  squamous  epithelium,  are  placed  in  the 
epithelial-stromal  category,  although  there  is  ev- 
idence that  at  least  some  of  them  may  be  mono- 
dermal teratomas  (page  162). 
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MIXED  GERM  CELL-SEX  CORD-STROMAL  TUMORS 


These  rare  tumors  are  composed  of  two  or 
three  gonadal  cell  types.  The  two  elements  es- 
sential for  the  diagnosis  are  germ  cells  and  cells 
of  sex  cord  derivation,  which  resemble  immature 
Sertoli  or  granulosa  cells.  Cells  having  the  ap- 
pearance of  lutein  or  Leydig  cells  are  also  pres- 
ent in  most  of  the  cases.  These  neoplasms  can  be 
divided  into  two  categories:  gonadoblastoma  and 
an  unclassified  heterogeneous  group. 

GONADOBLASTOMA 

Definition.  This  mixed  germ  cell-sex  cord- 
stromal  tumor  is  composed  of  germ  cells  and 
smaller  cells  resembling  immature  sex  cord  cells; 
the  two  cell  t5rpes  are  admixed  in  several  distinc- 
tive patterns  within  discrete  nests;  cells  resem- 
bling lutein  and  Leydig  cells  are  usually  present 
between  the  nests.  The  germ  cells  may  invade 
beyond  the  nests,  most  commonly  as  germinoma, 
and  occasionally,  as  another  type  of  malignant 
germ  cell  tumor.  The  gonadoblastoma  almost  al- 
ways occurs  in  individuals  with  abnormal  go- 
nadal development  and  a karyotype  containing 
Y-chromosome  material. 

General  Features.  The  gonadoblastoma  oc- 
curs almost  exclusively  in  patients  with  an  imder- 
lying  gonadal  disorder,  accounting  for  two  thirds 
of  gonadal  tumors  in  such  individuals  (9).  The 
affected  patients  are  typically  children  or  young 
adults:  about  one  third  of  the  tumors  are  detected 
before  the  age  of  15  years.  The  clinical  picture 
depends  not  only  on  the  presence  of  a tumor  mass 
and  its  occasional  secretion  of  steroid  hormones, 
but  also  on  the  abnormal  nature  of  the  underl3dng 
gonads  and  the  secondary  sex  organs.  The  type  of 
gonadal  abnormality  may  be  impossible  to  deter- 
mine in  cases  in  which  one  or  both  gonads  are 
replaced  by  tumor.  When  the  underlying  sexual 
disorder  is  identifiable,  it  is  almost  always  pure  or 
mixed  gonadal  dysgenesis  (page  399);  a Y chromo- 
some is  detected  in  over  90  percent  of  the  cases. 
Patients  with  gonadoblastoma  are  usually  pheno- 
typic females,  who  are  typically  virilized;  a minority 
are  phenotypic  males  with  var5dng  degrees  of  fem- 
inization. Enigmatically,  one  gonadoblastoma  was 
found  to  produce  prolactin  (5). 


Gross  Findings.  The  gross  appearance  of  the 
tumor  varies  with  its  size  and  the  presence  or 
absence  of  an  associated  malignant  germ  cell 
tumor,  calcification,  or  both  (figs.  16-1, 16-2).  The 
tumor  may  be  soft  and  fleshy,  firm  and  cartilag- 
inoid,  flecked  with  calcium  or  totally  calcified, 
and  brown  to  yellow  to  grey.  Pure  gonado- 
blastomas  are  typically  less  than  8 cm  in  diam- 
eter, and  25  percent  of  them  are  microscopic; 
those  with  germinomatous  overgrowth  may  be 


Figure  16-1 

GONADOBLASTOMA,  BILATERAL, 

WITH  GERMINOMA 

The  tumors  occurred  in  a patient  with  46,XY  pure  go- 
nadal dysgenesis.  The  coarsely  granular,  pale  yellow  sur- 
faces of  both  tumors  are  due  to  extensive  calcification.  In  the 
left  pole  of  the  lower  tumor,  a cream-colored  nodule,  which 
was  soft,  is  a germinoma. 
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Figure  16-2 

GONADOBLASTOMA  WITH  GERMINOMA 
The  bisected,  calcified,  yellow  nodule  is  in  the  wall  of  a 
germinoma,  the  capsule  of  which  is  visible. 


much  larger.  The  contralateral  gonad  contains 
gonadoblastoma  in  approximately  one  third  of 
the  cases  (fig.  16-1);  less  often  it  harbors  a ma- 
lignant germ  cell  tumor,  usually  a germinoma, 
with  no  trace  of  underlying  gonadoblastoma.  The 
gonad  in  which  a gonadoblastoma  develops  is  of 
unknown  nature  in  60  percent  of  cases,  an  ab- 
dominal or  inguinal  testis  in  20  percent,  and  a 
gonadal  streak  in  20  percent.  Extremely  rare 
tumors  arise  in  an  apparently  normal  ovary  (7). 

Microscopic  Findings.  The  cardinal  fea- 
ture is  the  presence  of  discrete  or,  rarely,  diffuse 
cellular  aggregates  composed  of  an  intimate  ad- 
mixture of  germ  cells  and  smaller  epithelial  cells 
of  sex  cord  type  (figs.  16-3-16-6)  (9).  The  most 
common  t3T)e  of  germ  cell  is  similar  to  that  of  a 
germinoma  (dysgerminoma,  seminoma)  and 
usually  exhibits  mitotic  activity;  other  types  of 
germ  cell,  some  resembling  normal  immature 
testicular  germ  cells  and  others  resembling  sper- 
matogonia, have  also  been  described  (5a).  The 


Figure  16-3 
GONADOBLASTOMA 

Nests  of  tumor  are  present  within  a streak  gonad. 


smaller,  round  to  oval  epithelial  cells  have  pale 
nuclei,  are  mitotically  inactive,  and  resemble 
immature  Sertoli  or  granulosa  cells.  These  cells 
are  immunoreactive  for  cytokeratin  and 
vimentin,  and  on  ultrastructural  examination 
may  contain  bundles  of  Charcot-Bottcher  fila- 
ments (8),  consistent  with  a Sertoli  cell  nature. 
The  sex  cord-t}rpe  cells  surround  circular  spaces 
filled  with  eosinophilic  basement  membrane  ma- 
terial, line  the  periphery  of  nests  that  contain 
germ  cells  centrally,  or  envelop  individual  germ 
cells  (figs.  16-5,  16-6).  The  epithelial  nests  are 
separated  by  a scanty  to  abundant  fibrous 
stroma.  Stromal  Leydig  or  lutein  cells  are  pres- 
ent in  two  thirds  of  the  cases  (fig.  16-5).  Rare, 
otherwise  t}^ical  gonadoblastomas  have  focal 
patterns  of  the  types  encountered  in  the  unclas- 
sified mixed  germ  cell-sex  cord-stromal  tumors 
discussed  in  the  next  section  (1). 

The  typical  histologic  appearance  of  a gonado- 
blastoma can  be  altered  or  obliterated  by:  an 
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Figure  16-4 

GONADOBLASTOMA  WITH  GERMINOMA 

Calcified  plaques  are  present  in  the  gonadoblastoma 
component  in  the  lower  half. 

extensive  deposition  of  hyalinized  basement 
membrane  material;  calcification,  which  is  pres- 
ent in  over  80  percent  of  the  cases,  typically  as 
laminated  plaques  and  mulberry-like  masses 
(fig.  16-4);  or  overgrowth  by  a malignant  germ 
cell  tumor,  which  occurs  in  approximately  60 
percent  of  the  cases.  In  over  80  percent  of  the 
cases,  the  associated  malignant  tumor  is  a 
germinoma  (figs.  16-4,  16-6),  which  may  vary  in 
extent  from  microscopic  penetration  into  the 
stroma  to  massive  replacement  of  the  gonad.  Less 
commonly,  one  or  more  other  types  of  primitive 
germ  cell  tumor  such  as  yolk  sac  tumor,  embryo- 
nal carcinoma,  choriocarcinoma,  or  immature 
teratoma  overgrow  the  gonadoblastoma  (2,4,10). 

Differential  Diagnosis.  Gonadoblastoma 
can  be  confused  with  a pure  dysgerminoma  and 
a sex  cord  tumor  with  annular  tubules  (SCTAT) 
(page  220).  The  presence  of  a dysgerminoma  or 
seminoma  in  a patient  with  abnormal  gonads 
should  raise  the  suspicion  of  its  origin  in  a go- 
nadoblastoma; the  only  clue  to  the  presence  of  the 


Figure  16-5 
GONADOBLASTOMA 

Small  sex  cord-type  cells  surround  germ  cells  as  well  as 
rounded  spaces  filled  with  eosinophilic  basement  membrane 
material.  Nests  of  steroid-type  cells  are  present  within  the 
adjacent  stroma.  (Fig.  116  from  Serov  SF,  Scully  RE,  Sobin 
LH.  Histological  typing  of  ovarian  tumours.  International 
Histological  Classification  of  Tumours  No.  9.  Geneva:  World 
Health  Organization,  1973.) 

latter  may  be  a tiny  focus  of  calcification  or  a rare 
nest  of  typical  gonadoblastoma.  The  SCTAT  re- 
sembles the  gonadoblastoma  because  of  its  sim- 
ilar growth  pattern  and  the  presence  of  base- 
ment membrane  material  and  calcification,  but 
it  contains  no  germ  cells.  Gonadoblastoma 
should  also  be  distinguished  from  the  unclassi- 
fied germ  cell-sex  cord-stromal  tumors  discussed 
below.  Finally,  microscopic  gonadoblastoma-like 
foci  have  been  found  in  15  percent  of  normal 
fetuses  and  newborn  infants  in  one  study  (6). 

Treatment  and  Prognosis.  Gonadoblastoma 
without  an  invasive  germ  cell  component  is  clin- 
ically benign,  but  due  to  the  high  frequency  with 
which  it  gives  rise  to  a malignant  germ  cell  tumor, 
it  should  be  regarded  as  an  in  situ  malignant  germ 
cell  tumor.  The  treatment  is  bilateral  gonadec- 
tomy  except  in  the  very  rare  cases  in  which  the 
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Figure  16-6 

GONADOBLASTOMA  AND  GERMINOMA 
The  gonadoblastoma  is  in  the  upper  left.  (Fig.  117  from 
Serov  SF,  Scully  RE,  Sobin  LH.  Histological  typing  of  ovarian 
tumours.  International  Histological  Classification  of  Tumours 
No.  9.  Geneva:  World  Health  Organization,  1973.) 


tumor  has  arisen  within  an  otherwise  normal 
ovary  in  a woman  with  a normal  karyotype  and 
no  underlying  gonadal  disorder  (3,7). 

GERM  CELI^SEX  CORD-STROMAL 
TUMORS,  UNCLASSIFIED 

This  category  includes  all  tumors  that  contain 
germ  cells,  sex  cord  elements,  and  occasionally, 
lutein  or  Leydig-type  cells,  but  lack  the  distinctive 
patterns  of  the  gonadoblastoma  (11-18).  These 
neoplasms  usually  occur  in  infants  or  girls  under 
the  age  of  10  years  with  normal  gonadal  develop- 
ment and  a normal  karyotype.  Occasional  exam- 
ples have  caused  isosexual  precocity  (12,15),  and 
one  bilateral  tumor  has  been  reported  ( 11). 

The  few  such  tumors  that  have  been  observed 
in  the  ovary  have  varied  in  appearance.  Exami- 


Figure 16-7 

GERM  CELL-SEX  CORD  TUMOR,  UNCLASSIFIED 
Cells  with  abundant  clear  cytoplasm  are  scattered  within 
long,  anastomosing  cords  and  trabeculae  composed  predom- 
inantly of  smaller  cells. 


nation  reveals  an  infiltrative  growth  of  sex  cord 
and  germ  cell  elements,  with  each  component 
varying  widely  in  amount  from  one  case  to  another 
(figs.  16-7-16-9).  The  combination  of  cells  may 
grow  in  diffuse  masses,  broad  cords  likened  to  the 
Pfluger  tubules  (sex  cords)  of  the  developing  ovary, 
or  small  solid  tubules  similar  to  those  of  the  Sertoli 
cell  adenoma  of  the  androgen  insensitivity  syn- 
drome. Rarely,  the  sex  cord  cells  grow  in  retiform 
patterns  (17).  The  sex  cord  elements  may  be  less 
mature  than  in  the  gonadoblastoma.  The  germ 
cells  have  large  round  nuclei  without  prominent 
nucleoli  in  most  cases  (fig.  16-8),  but  in  some 
cases  they  resemble  closely  the  cells  of  a dys- 
germinoma  (fig.  16-9,  right).  Hyaline  bodies  and 
calcified  foci,  characteristic  of  gonadoblastoma, 
are  few  or  absent.  An  associated  dysgerminoma,  or 
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Figure  16-8 

GERM  CELI^SEX  CORD 
TUMOR,  UNCLASSIFIED 
The  large  germ  cells  are  admixed 
with  the  smaller  sex  cord-type  cells. 


Figure  16-9 

GERM  CELL-SEX  CORD  TUMOR,  UNCLASSIFIED 
Left:  Clusters  of  clear  germ  cells  and  small  sex  cord-type  cells  lie  in  a dense  fibrous  stroma. 
Right:  The  germ  cells  have  the  appearance  of  dysgerminoma  cells. 
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rarely  a more  malignant  germ  cell  tumor,  has  been 
encountered  in  some  cases. 

Two  otherwise  typical  tumors  of  this  type  also 
had  a component  that  the  authors  interpreted  as 
surface  epithelial  (16,18).  In  one  of  these  cases 
(16),  however,  it  was  considered  to  be  a retiform 
sex  cord  component  by  another  observer  (14).  In 


the  second  case,  mucinous  epithelium  lined 
glands  and  cysts  of  intestinal  t}^e  (18). 

The  tumors  are  usually  clinically  benign,  but 
two  of  them,  one  of  which  was  fatal,  metastasized 
(12).  The  metastases  had  a microscopic  appear- 
ance similar  to  that  of  the  primary  tumor. 
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17 

MISCELLANEOUS  PRIMARY  TUMORS 


Although  most  primary  ovarian  tumors  be- 
long in  the  surface  epithelial,  sex  cord-stromal, 
or  germ  cell  category,  a great  variety  of  rarer 
neoplasms  are  of  other  or  uncertain  lineage. 
These  tumors  are  the  subject  of  this  chapter. 

SOFT  TISSUE-TYPE  TUMORS 
Leiomyoma 

Approximately  40  ovarian  leiomyomas  have 
been  reported,  (4,6,8,9,12,13,17,18)  and  we  have 
seen  14  additional  cases.  The  tumors  have  oc- 
curred in  patients  from  the  second  through 
eighth  decades;  approximately  80  percent  arise 
in  premenopausal  women.  The  tumors  are  inci- 
dental findings  in  most  of  the  cases.  Two  tumors 
were  associated  with  ascites  and  hydrothorax 
(Meigs’  s)mdrome)  (18)  and  one  woman,  whose 
tumor  was  .accompanied  by  adjacent  hilus  cell 
hyperplasia,  experienced  virilization  due  to  an  el- 
evated plasma  testosterone  level  (12).  On  gross 
examination  the  tumors  usually  do  not  exceed  5 
cm  in  diameter  but  occasional  massive  tumors 
have  been  described  (6).  The  tumors  resemble 
their  uterine  counterparts  (fig.  17-1 ) and  like  them, 
may  undergo  cystic  degeneration.  Histologically, 
they  are  also  similar  to  leiomyomas  encoimtered 
elsewhere  (fig.  17-2)  and  can  show  many  of  the 


variations  observed  in  uterine  smooth  muscle  tu- 
mors (8).  Mitotic  activity  may  be  seen  but  because 
of  the  rarity  of  mitotically  active  smooth  muscle 
tumors  of  the  ovary  and  the  absence  of  long-term 
follow-up  data  on  a significant  number  of  cases 
(13),  a mitotic  count  that  justifies  a diagnosis  of 
sarcoma  is  currently  unknown.  On  the  basis  of  our 
experience  with  mitotically  active  cellular  fibro- 
mas (page  197)  we  advise  long-term  follow-up  to 
detect  possible  late  recurrence  of  mitotically  active 
leiomyomas.  Leiomyomas  may  arise  from  smooth 
muscle  in  the  hilus  or  blood  vessel  walls  or  from 
foci  of  smooth  muscle  metaplasia  of  the  ovarian 
stroma,  which  are  occasionally  evident  in  regions 
of  the  ovary  uninvolved  by  a leiomyoma. 

The  diagnosis  of  leiomyoma  is  usually 
straightforward.  Typically  the  cells  have  fibers 
emanating  from  either  end  of  a cigar-shaped  nu- 
cleus. The  abrmdant  intercellular  collagen  seen 
in  fibromas  as  well  as  their  frequent  storiform 
pattern  are  t3q)ically  absent  in  leiomyomas.  Epi- 
thelioid leiomyomas  can  simulate  a variety  of  other 
neoplasms  composed  of  oxyphilic  or  clear  cells; 
in  some  cases  immunostaining  for  desmin  and 
other  smooth  muscle  markers  may  be  crucial  in 
establishing  the  diagnosis.  We  have  seen  a sym- 
plastic  (bizarre)  leiomyoma  of  the  ovary,  large 
ovarian  leiomyomas  in  a case  of  leiomyomatosis 


Figure  17-1 
LEIOMYOMA 
The  tumor  has  a lobulated 
sectioned  surface. 
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Figure  17-2 
LEIOMYOMA 

Spindle  cells  are  arranged  in  intersecting  fascicles. 


peritonealis  disseminata,  and  a case  of  intrave- 
nous leiomyomatosis  in  which  the  ovarian  mass 
was  considered  the  probable  source  of  the  intra- 
venous extension. 

Myxoma 

Sixteen  ovarian  neoplasms  have  been  reported 
under  the  designation  “myxoma”  (1-3, 11a,  16). 
Almost  all  of  them  occurred  in  patients  in  the 
reproductive  age  group  who  had  an  asymptom- 
atic unilateral  adnexal  mass.  The  tumors  were  11 
cm  in  average  diameter  and  usually  had  soft 
sectioned  surfaces,  often  with  foci  of  cystic  degen- 
eration. Microscopic  examination  shows  the 
characteristic  features  of  a myxoma  (figs.  17-3, 
17-4):  small  tumor  cells  widely  scattered  on  a 
background  of  pale  basophilic  to  eosinophilic 
fluid.  The  tumors  contain  a prominent  plexus  of 
vessels  (fig.  17-4)  resembling  those  of  a myxoid 
liposarcoma,  but  lipoblasts  are  absent.  The  neo- 
plastic cells  are  bland  and  spindle  shaped  (fig. 


Figure  17-3 
MYXOMA 

The  weakly  basophilic  tumor  is  well  circumscribed  and 
contains  numerous  fine  blood  vessels. 

17-4)  or  stellate  with  long  tapering  C3doplasmic 
processes.  Tumors  in  the  thecoma-fibroma  group 
may  contain  minor  foci  consistent  with  m5Tcoma, 
and  we  have  seen  one  m3rxoma  mixed  with  a 
sclerosing  stromal  tumor,  suggesting  that  at 
least  some  m3rxomas  are  of  ovarian  stromal  cell 
origin  (1).  One  myxoma  contained  several  nod- 
ules of  typical  leiomyoma.  Ultrastructural  and 
immunohistochemical  studies  show  the  cells  to 
have  features  of  myofibroblasts  (2). 

The  differential  diagnosis  of  ovarian  myxoma 
includes  other  ovarian  lesions  characterized  by 
abundant  intercellular  fluid  such  as  massive 
edema  and  various  low-grade  sarcomas  with 
myxoid  features.  Recognition  of  bland  cytologic 
features,  including  a virtual  absence  of  mitotic 
figures,  should  permit  the  distinction  of  a m50coma 
from  a m3rxoid  sarcoma.  The  diagnosis  of  myxoma 
should  be  made  with  caution  in  the  presence  of 
even  slight  cytologic  atypia  and  occasional  mito- 
ses in  view  of  recurrence  in  one  case  with  such 
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Figure  17-4 
MYXOMA 

The  small  cells  have  bland  nuclear  features.  Numerous 
delicate  blood  vessels  are  present. 


features  after  19  years  (16).  Distinction  of  a 
myxoma  from  massive  edema  (page  416)  de- 
pends on  the  recognition  of  the  t5rpical  features 
of  a myxoma,  including  staining  of  the  intercel- 
lular material  with  colloidal  iron  and  alcian  blue 
and  abolition  of  staining  by  pretreatment  with 
hyaluronidase,  as  well  as  the  absence  of  follicles 
and  their  derivatives  within  the  tumor. 

Hemangioma 

A small  number  of  ovarian  hemangiomas  have 
been  reported.  A few  have  been  associated  with 
isolated  hemangiomas  elsewhere  or  generalized 
hemangiomatosis  (10);  some  have  been  inciden- 
tal findings  at  autopsy.  One  patient  with  bilateral 
hemangiomas  also  had  thromboc34;openia,  which 
was  cured  by  removal  of  the  tumors  (7).  A few 
tumors  have  been  reported  to  contain  lutein  cells 
in  their  stroma  with  associated  evidence  of  hor- 
monal function  (14).  One  hemangioma  lay  adja- 


cent to  a mixed  germ  cell  tumor  in  a patient  with 
Turner’s  syndrome  (15).  An  infantile  hemangio- 
endothelioma from  a newborn  has  been  reported 
(13a).  Hemangiomas  are  most  commonly  situated 
in  the  medulla  and  hilus  and  are  usually  of  the 
cavernous  t}T)e.  They  must  be  distinguished  from 
the  large  collections  of  closely  packed  vessels  in  the 
ovarian  mediolla  that  are  present  normally  in  older 
women  and  from  the  spaces  containing  red  blood 
cells  that  may  be  seen  in  degenerating  steroid  cell 
tmnors  (pages  227,  230,  and  236). 

Other  Benign  Soft  Tissue-Type  Tumors 

One  or  a few  benign  neural  tumors,  lipomas, 
lymphangiomas,  chondromas,  osteomas,  and 
ganglioneuromas  have  been  described  in  the 
ovary  (5,11,14a).  Their  features  are  as  seen  else- 
where in  the  body. 

Sarcomas 

Rare  pure  or  apparently  pure  sarcomas  such  as 
fibrosarcomas  (20,27,28,31,34,36,38),  leiomyo- 
sarcomas including  the  myxoid  variant  (21,23,29, 
32,35),  malignant  schwannomas  (39),  lymphangio- 
sarcomas,  angiosarcomas  (30a,33),  and  osteosarco- 
mas (25,26,37)  may  arise  from  the  ovarian  stroma 
or  the  nonspecific  supporting  tissue  of  the  ovary. 
Other  tumors  of  these  types  as  well  as  rhabdomyo- 
sarcomas, which  are  mostly  embryonal  but  may  be 
alveolar  (22,24);  chondrosarcomas  (40);  and  at 
least  one  osteogenic  sarcoma  (30)  result  from 
overgrowth  of  one  component  of  a complex  ma- 
lignant tumor  such  as  a malignant  mesodermal 
mixed  tumor,  adenosarcoma,  immature  tera- 
toma, or  heterologous  Sertoli-Leydig  cell  tumor; 
or  arise  in  a dermoid  cyst.  Some  apparently  pure 
sarcomas  may  reflect  incomplete  sampling  of  more 
complex  tumors.  Rare  sarcomas  of  various  types 
have  been  associated  with  sxrrface  epithelial-stro- 
mal tumors,  particularly  serous,  mucinous,  and 
clear  cell  carcinomas  (pages  72,  94,  and  144)  (19, 
41,42).  The  clinical  picture  is  usually  that  of  a 
rapidly  growing  adnexal  mass.  An  unusual  man- 
ifestation of  alveolar  rhabdomyosarcoma  of  the 
ovary  is  clinical  simulation  of  leukemia  caused  by 
diffuse  bone  marrow  involvement  (30b). 

The  appearances  of  ovarian  sarcomas  are  sim- 
ilar to  those  seen  in  other  organs  and  tissues  and 
similar  diagnostic  criteria  apply  in  their  differen- 
tial diagnosis.  The  distinction  of  a fibrosarcoma 
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Figure  17-5 

EPITHELIOID  LEIOMYOSAECOMA 

Typical  leiomyosarcoma  is  seen  above  and  epithelioid 
cells  with  abundant  eosinophilic  cytoplasm  below.  An  atyp- 
ical mitotic  figure  is  evident. 

from  a cellular  fibroma  is  discussed  on  page  197. 
Exceptionally,  soft  tissue-type  fibromatosis  pres- 
ents as  an  ovarian  mass,  but  it  extensively  involves 
adjacent  tissues  as  well  (30c). 

The  criteria  for  separating  cellular  leiomy- 
omas from  leiomyosarcomas  in  the  ovary  are  not 
well  established  due  to  the  paucity  of  cases  of 
each  that  have  been  investigated.  Some  leiomyo- 
sarcomas with  high  mitotic  activity  contain  only 
minimally  atypical  nuclei  and  lack  coagulative 
tumor  cell  necrosis,  and  infarct-type  necrosis  is  not 
particularly  helpful  in  the  differential  diagnosis  of 
large  cellular  ovarian  tumors.  Most  leiomyosar- 
comas, however,  have  obviously  malignant  micro- 
scopic features.  Epithelioid  leiomyosarcomas 
(fig.  17-5)  may  cause  an  additional  problem  by 
resembling  other  clear  cell  or  oxyphilic  tumors 
(see  Table  6-1).  Ayolk  sac  tumor  with  prominent 
myxoid  areas  (32)  is  occasionally  confused  with 
a myxoid  leiomyosarcoma  but  the  variety  of  pat- 


terns and  primitive  appearance  of  the  former, 
and  if  necessary,  immunostaining  for  alpha- 
fetoprotein,  should  resolve  the  problem. 

SMALL  CELL  CARCINOMA, 
HYPERCALCEMIC  TYPE 

Definition.  This  undifferentiated  carcinoma  is 
composed  predominantly  of  small  cells  with  scanty 
cytoplasm  in  most  cases  although  large  cells  with 
abundant  C3doplasm  coexist  in  some  cases  and  oc- 
casionally predominate.  The  tumor  is  usually  as- 
sociated with  paraendocrine  hypercalcemia. 

General  Features.  The  tumor  occurs  in  fe- 
males from  2 to  46  (average,  24)  years  of  age  (43, 
45,50,51,53,54).  Rarely,  it  is  familial,  as  was  ex- 
emplified in  one  family  by  its  occurrence  in  three 
sisters  (54).  Those  tumors  were  all  bilateral  in 
contrast  to  the  1 percent  frequency  of  bilaterality 
in  general.  Approximately  two  thirds  of  the  tu- 
mors are  accompanied  by  paraendocrine  h3q)er- 
calcemia,  accounting  for  half  the  ovarian  tumors 
associated  with  this  disorder  in  the  literature. 
Approximately  50  percent  of  small  cell  carcino- 
mas of  hypercalcemic  type  have  spread  beyond 
the  ovary  at  the  time  of  laparotomy. 

Gross  Findings.  The  tumors  are  usually 
large  and  predominantly  solid,  cream-colored 
(fig.  17-6)  to  gray  masses,  closely  resembling 
ovarian  lymphomas  and  dysgerminomas.  Areas 
of  necrosis  and  hemorrhage  are  often  present. 
Cystic  degeneration  is  common  but  only  rare 
neoplasms  are  predominantly  cystic;  one  tumor 
was  a unilocular  cyst  (50). 

Microscopic  Findings.  The  most  common 
pattern  is  a diffuse  arrangement  of  small,  closely 
packed  epithelial  cells  (fig.  17-7)  with  scanty  cyto- 
plasm and  small  round,  ovoid,  or  rarely,  spindle- 
shaped  nuclei  containing  single  small  nucleoli  (fig. 
17-8).  Mitotic  figures  are  frequent.  The  tumor  cells 
also  grow  in  small  islands  (fig.  17-9),  clusters, 
cords,  and  trabeculae.  Follicle-like  structures  lined 
by  tumor  cells  are  present  in  80  percent  of  the  cases 
(fig.  17-10)  (54).  These  spaces  almost  always  con- 
tain eosinophilic  fluid  (fig.  17-10)  but  rarely  their 
content  is  basophilic.  In  approximately  half  the 
tumors  a small,  or  occasionally,  large  proportion  of 
the  neoplastic  cells  have  abundant  eosinophilic 
cytoplasm  (fig.  17-11),  which  sometimes  takes  the 
form  of  a pale  eosinophilic  globule  (fig.  17-12)  (54). 
The  large  cells  have  larger,  paler  nuclei  with 
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Figure  17-6 

SMALL  CELL  CARCINOMA, 
HYPERCALCEMIC  TYPE 

The  sectioned  surface  is  lobulated  and  composed  of  fleshy 
cream-colored  tissue  resembling  that  of  a dysgerminoma  or 
lymphoma,  with  focal  hemorrhage  and  necrosis.  (Fig.l  from 
Young  RH,  OUva  E,  Scully  RE.  Small  cell  carcinoma  of  the  ovary, 
hypercalcemic  type.  A clinicopathological  analysis  of  150  cases. 
Am  J Surg Pathol  1994;18:1102-16.) 


Figure  17-7 

SMALL  CELL  CARCINOMA, 
HYPERCALCEMIC  TYPE 

There  is  a diffuse  growth  of  small  cells  with  scanty 
C3doplasm. 


Figure  17-8 

SMALL  CELL  CARCINOMA, 
HYPERCALCEMIC  TYPE 
The  tumor  cells  have  hyper- 
chromatic  nuclei  and  scanty  cyto- 
plasm; nucleoli  are  evident  in  some 
of  the  nuclei. 
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Figure  17-9 

SMALL  CELL  CARCINOMA, 
HYPERCALCEMIC  TYPE 
The  tumor  cells  are  growing  in  nests. 


Figure  17-11 

SMALL  CELL  CARCINOMA,  HYPERCALCEMIC 
TYPE,  LARGE  CELL  VARIANT 
The  tumor  cells  have  abundant  eosinophihc  cMoplasm  and 
central  nuclei,  many  of  which  have  prominent  nucleoli.  (Fig.  12 
from  Young  RH.  Oliva  E,  ScuUy  RE.  Small  ceO  carcinoma  of  the 
ovary,  hypercalcemic  type.  A clinicopathological  analysis  of 
150  cases.  Am  J Surg  Pathol  1994;18:1102-16.) 


Figure  17-10 

SMALL  CELL  CARCINOMA, 
HYPERCALCEMIC  TYPE 

Follicle-like  structures  of  varying  sizes  containing  eosin- 
ophilic material  are  present  within  a densely  cellular  tumor. 


Figure  17-12 

SMALL  CELL  CARCINOMA,  HYPERCALCEMIC 
TYPE,  LARGE  CELL  VARIANT 
The  cells  have  eosinophilic  cytoplasm,  which  forms  glob- 
ules in  some  cells.  A few  cells  have  eccentric  nuclei. 
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Figure  17-13 

SMALL  CELL  CARCINOMA, 
HYPERCALCEMIC  TYPE 

Several  mucinous  glands,  some  of  which  are  lined  hy 
atypical  epithelium,  are  present. 

prominent  nucleoli.  In  approximately  10  percent 
of  the  tumars  small  foci  of  benign-appearing 
mucinous  epithelium  lining  glands  or  cysts,  malig- 
nant-appearing mucin-containing  cells  admixed 
with  mucin-free  neoplastic  cells,  or  isolated  signet- 
ring cells  are  seen  (figs.  17-13-17-15)  (54).  The 
tumor  stroma  is  typically  inconspicuous  but  is 
occasionally  prominent  and  may  be  edematous  or 
myxoid.  In  most  cases  electron  microscopic  exam- 
ination has  shown  an  epithelial  appearance  of  the 
tumor  cells,  which  characteristically  contain  abun- 
dant dilated  rough  endoplastic  reticulin  (46,52). 
Large  tumor  cells  may  contain  whorls  of  micro- 
filaments; dense  core  granules  are  absent  or  rare. 
The  cells  stain  variably  for  vimentin,  cytokeratin, 
and  epithelial  membrane  antigen  (44).  Flow 
cytometry  on  paraffin-embedded  material  has 
shown  that  the  tumor  cells  are  diploid  (47). 

Differential  Diagnosis.  Small  cell  carci- 
noma is  most  commonly  misinterpreted  as  a 
granulosa  cell  tumor  of  either  the  adult  or  juve- 
nile t3^je.  Differentiation  of  the  latter  tumors 


Figure  17-14 

SMALL  CELL  CARCINOMA, 
HYPERCALCEMIC  TYPE 

Signet-ring  cells  lie  in  a sea  of  basophilic  mucin.  (Fig.  9 
from  Young  RH,  Oliva  E,  Scully  RE.  Small  cell  carcinoma  of 
the  ovary,  hypercalcemic  type.  Aclinicopathological  analysis 
of  150  cases.  Am  J Surg  Pathol  1994;18:1102-16.) 


from  small  cell  carcinoma  has  been  discussed  on 
pages  177  and  185.  Small  cell  carcinomas  can  also 
be  confused  with  malignant  lymphomas,  particu- 
larly when  the  former  have  a diffuse  pattern  or 
when  the  latter  have  an  insular  pattern  or  rarely, 
form  spaces  simulating  follicles.  The  much  more 
common  presence  of  epithelial  growth  patterns, 
including  follicle-like  structures  in  the  small  cell 
carcinoma,  and  the  differing  clinical,  cytologic, 
immunohistochemical,  and  ultrastructural  fea- 
tures of  the  two  tumors  permit  their  distinction. 
Small  cell  carcinomas  are  occasionally  misinter- 
preted as  other  small  cell  malignant  tumors  that 
involve  the  ovary  (see  Table  5-4)  such  as  primitive 
neuroectodermal  tumors  (page  300),  primary  or 
metastatic  malignant  melanoma  (page  354),  met- 
astatic alveolar  rhabdomyosarcoma  (page  356), 
and  desmoplastic  small  round  cell  tumor  (page 
357),  but  a variety  of  clinical  and  pathologic 
features  generally  facilitate  these  diagnoses. 
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Figure  17-15 

SMALL  CELL  CARCINOMA, 
HYPERCALCEMIC  TYPE 

Several  glands  are  lined  by  tumor  cells,  some  of  which 
contain  mucin.  (Mucicarmine  stain) 


The  designation  “small  cell  carcinoma”  must  not 
lead  to  its  confusion  with  the  better  known  small 
cell  carcinoma  of  pulmonary  type,  which  may  be 
seen  in  the  ovary  as  a primary  (see  below)  (49) 
or  metastatic  tumor  (page  353)  (48). 

Treatment  and  Prognosis.  Small  cell  carci- 
nomas of  h3Tiercalcemic  type  have  a very  poor 
prognosis.  In  a recent  large  study  only  one  third 
of  patients  with  stage  lA  tumors  had  a disease- 
free  follow-up,  which  ranged  from  1 to  13  (aver- 
age, 5.7)  years  (54).  Most  of  the  patients  with 
higher  stage  tumors  died  of  their  disease,  usually 
within  2 years,  and  the  remainder  had  progres- 
sive disease  at  relatively  short  postoperative  in- 
tervals. Rare  patients  with  high-stage  tumors 
who  received  intensive  chemotherapy,  radiation 
therapy,  or  both  were  alive  up  to  6.5  years  post- 
operatively.  Features  in  stage  lA  cases  that  ap- 
pear to  be  associated  with  a more  favorable  out- 
come include  a patient  age  greater  than  30  years, 
a normal  preoperative  calcium  level,  a tumor 


Figure  17-16 

SMALL  CELL  CARCINOMA,  PULMONARY  TYPE 
Large  nests  of  small  cells  are  centrally  necrotic. 

diameter  under  10  cm,  an  absence  of  large  cells, 
an  operation  that  includes  bilateral  oophorec- 
tomy, and  postoperative  radiation  therapy  (54). 

SMALL  CELL  CARCINOMA, 
PULMONARY  TYPE 

Definition.  This  tumor  is  composed  of  cells 
similar  to  those  of  the  t3rpical  small  cell  undiffer- 
entiated carcinoma  of  the  lung. 

General  Features.  The  11  reported  tumors 
of  this  type  occurred  in  women  28  to  85  (mean, 
59)  years  of  age;  the  clinical  presentation  was 
similar  to  that  of  other  ovarian  cancers  (49).  At 
laparotomy  five  tumors  were  bilateral  and  most 
had  spread  beyond  the  ovary. 

Gross  Findings.  The  tumors  are  typically 
large,  with  a mean  diameter  of  13.5  cm,  and  solid, 
occasionally  with  a minor  cystic  component. 

Microscopic  Findings.  Microscopic  exami- 
nation shows  sheets,  closely  packed  islands  (fig. 
17-16),  and  trabeculae  composed  of  small  to  me- 
dium-sized roimd  to  spindle  cells,  which  have 
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Figure  17-17 

SMALL  CELL  CARCINOMA,  PULMONARY  TYPE 
The  tumor  cells  have  scanty  cytoplasm  and  hyperchromatic 
nuclei,  which  are  molded  and  mostly  lack  recognizable  nucleoli. 


scanty  cytoplasm  and  hyperchromatic  nuclei 
with  stippled  chromatin  and  inconspicuous 
nucleoli  (fig.  17-17).  Acomponent  of  endometrioid 
carcinoma  was  present  in  four  tumors,  another 
neoplasm  had  foci  of  squamous  differentiation, 
another  contained  a cyst  lined  by  atypical  mucin- 
ous cells,  and  two  others  were  associated  with  a 
Brenner  tumor.  Argyrophil  granules  were  present 
focally  in  two  of  six  tumors  and  immunohistochem- 
ical  staining  showed  that  six  of  nine  tumors  were 
immimoreactive  for  keratin,  five  for  epithelial 
membrane  antigen,  seven  for  neuron-specific  en- 
olase,  two  for  chromogranin,  and  one  for  Leu-7; 
vimentin  staining  was  absent  (49).  Flow  cytometry 
disclosed  that  five  tumors  were  aneuploid  and 
three  diploid.  Electron  microscopic  examination 
was  not  performed  in  the  reported  series  of  cases. 

Differential  Diagnosis.  The  many  differing 
clinical  and  pathologic  features  of  small  cell  car- 
cinomas of  pulmonary  and  hypercalcemic  types 
(page  316)  should  permit  their  differentiation. 


Primary  ovarian  small  cell  carcinomas  of  pul- 
monary type  must  also  be  distinguished  from 
metastatic  tumors  from  the  lung  and,  occasion- 
ally, other  sites.  The  distinction  is  made  mainly 
on  the  basis  of  the  usual  association  of  the  pri- 
mary form  with  neoplastic  elements  of  surface 
epithelial  type  (49)  and  clinical  identification  of 
an  extraovarian  primary  tumor.  As  with  the  hy- 
percalcemic form  of  small  cell  carcinoma,  the 
differential  diagnosis  of  the  pulmonary  form  in- 
cludes many  other  primary  and  metastatic  ovarian 
tumors  that  are  characterized  by  small  cells  with 
scanty  cytoplasm  (see  Table  5-4). 

Prognosis.  Five  of  10  patients  with  follow-up 
information  died  of,  or  with,  disease  at  1 to  13 
(mean,  8)  months;  one  died  after  an  unknown 
interval.  Three  other  patients  had  recurrent  or 
residual  disease  after  a follow-up  period  of  less 
than  1 year;  only  one  was  alive  after  a long 
interval  (7  1/2  years)  (49). 

UNDIFFERENTIATED  CARCINOMA, 
NON-SMALL  CELL 
NEUROENDOCRINE  TYPE 

Eight  of  these  tumors,  each  of  which  was 
admixed  with  a surface  epithelial  tumor  (seven 
mucinous  and  one  endometrioid),  have  been  re- 
ported in  women  22  to  77  years  of  age  (55-58). 
The  neuroendocrine  component  of  the  mixed  tu- 
mors, which  are  typically  unilateral,  usually  has 
gross  features  indistinguishable  from  those  of 
other  ovarian  cancers.  Six  of  the  tumors  were 
stage  I;  one,  stage  II,  and  one,  stage  III. 

On  microscopic  examination  the  neuroendo- 
crine component  is  composed  predominantly  of 
sheets,  closely  packed  islands,  and  cords  and  tra- 
beculae of  epithelial  cells  with  little  intervening 
stroma.  The  tumor  cells  are  of  medium  to  large  size 
and  contain  scanty  to  moderate  amounts  of  cyto- 
plasm ( fig.  1 7- 18 ) and  large  nuclei,  which  may  have 
central  macronuclei.  In  most  of  the  cells  staining 
was  positive  for  argyrophil  granules  and  im- 
munostaining  was  positive  for  chromogranin  (fig. 
17-19),  neuron-specific  enolase,  and  serotonin; 
neuropeptide  hormones  were  detected  in  scattered 
cells  in  a number  of  the  tumors.  The  prognosis  was 
poor  in  all  the  cases  with  follow-up  information; 
some  of  the  patients  had  hematogenous  metasta- 
ses  composed  of  the  undifferentiated  neuroendo- 
crine component  of  the  tumor. 
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Figure  17-19 

UNDIFFERENTIATED  CARCINOMA, 
NON-SMALL  CELL  NEUROENDOCRINE  TYPE 
The  tumor  cells  are  strongly  immunoreactive  for 
chromogranin. 


Figure  17-18 

UNDIFFERENTIATED  CARCINOMA, 
NON-SMALL  CELL  NEUROENDOCRINE  TYPE 
Tumor  cells  of  moderate  size  are  growing  in  nests  and 
trabeculae. 


The  diagnosis  of  this  type  of  tumor  is  usually 
suggested  by  orderly  trabecular  and  insular 
growth  patterns,  and  the  uniform  malignant  nu- 
clei. It  is  important  that  the  tumor  be  distin- 
guished from  the  less  malignant  carcinoid  tumor 
by  the  greater  atypia  of  the  former,  but  distinc- 
tion from  small  cell  carcinoma  of  the  pulmonary 
type,  which  is  based  on  nuclear  size,  does  not 
appear  to  have  prognostic  significance.  The  as- 
sociation with  surface  epithelial  neoplasia  is  a 
strong  clue  to  the  primary  nature  of  the  neo- 
plasm but  if  such  a component  were  absent,  use 
of  other  criteria  to  exclude  a metastatic  non- 
small cell  carcinoma  of  neuroendocrine  type 
would  be  necessary  (see  chapter  18). 

“ADENOID  CYSTIC” 

AND  BASALOID  CARCINOMAS 

Eight  ovarian  tumors  with  an  exclusive  or  con- 
spicuous component  resembling  adenoid  cystic 


carcinoma  (see  page  71;  figs.  3-42,  17-20)  and  six 
other  tumors  with  an  exclusive  or  predominant 
component  resembling  basal  cell  carcinoma  (fig. 
17-21)  have  been  reported  (59, 59a, 59b).  Six  of 
the  seven  tumors  in  the  adenoid  cystic  category, 
five  of  which  were  stage  III,  contained  a compo- 
nent of  surface  epithelial  neoplasia  (serous,  en- 
dometrioid, mixed  clear  cell  and  endometrioid 
carcinomas,  and  a serous  borderline  tumor)  (59). 
These  tumors  were  designated  “adenoid  cystic” 
because  unlike  salivary  gland  adenoid  cystic  car- 
cinomas they  were  negative  immunohistochem- 
ically  for  S-100  protein  and  actin,  indicating 
absence  of  a myoepithelial  component.  One 
tumor  was  designated  adenoid  cystic  because  it 
contained  myoepithelial  cells  (59a),  and  another 
tumor,  which  also  contained  myoepithelial-like 
cells,  was  interpreted  as  either  an  adenoid  cystic 
carcinoma  or  a basal  cell  adenoma  of  salivary 
gland  type  (59b).  Almost  all  the  patients  were  in 
the  seventh  to  eighth  decade.  The  prognosis  was 
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Figure  17-20 

OVARIAN  CARCINOMA 

RESEMBLING  ADENOID  CYSTIC  CARCINOMA 


poor  except  in  one  case  in  which  the  surface 
epithelial  component  was  a serous  borderline 
tumor,  and  another  tumor  that  was  pure  and 
occurred  in  a 45-year-old  woman  (59a). 

The  patients  whose  carcinomas  were  predom- 
inantly or  entirely  hasaloid  presented  at  an  age 
range  of  19  to  65  years.  Several  of  the  tumors 
contained  foci  of  squamous  differentiation  and 
gland  formation  and  one  had  a minor  component 
of  endometrioid  adenocarcinoma.  In  three  cases 
the  carcinomas  had  an  ameloblastoma-like  pat- 
tern. Most  of  the  tumors  were  stage  lA;  the 
prognosis  was  excellent  with  relatively  limited 
follow-up  periods  (16  to  71  months). 

The  evidence  suggests  that  most  tumors  in 
this  category  are  variants  of  surface  epithelial 
carcinomas.  Rarely,  however,  prominent  stromal 
hyalinization  in  a sex  cord-stromal  tumor  results 
in  a resemblance  to  an  adenoid  cystic  carcinoma. 
In  such  cases  other  more  characteristic  patterns 
of  sex  cord  neoplasia  facilitate  the  diagnosis. 


Figure  17-21 

OVARIAN  CARCINOMA  WITH  BASALOID 
AND  AMELOBLASTOMA-LIKE  FEATURES 


HEPATOID  CARCINOMA 

Definition.  This  tumor  resembles  hepato- 
cellular carcinoma  and  hepatoid  carcinoma  of 
the  stomach,  and  stains  immunohistochemically 
for  alpha-fetoprotein  (AFP). 

General  Features.  Six  of  the  seven  known 
patients  with  this  tumor  were  postmenopausal 
and  one  was  in  the  reproductive  age  group  (60- 
61a).  The  symptoms  were  nonspecific.  Five  of  the 
seven  tumors  had  spread  beyond  the  ovary  at  the 
time  of  presentation. 

Pathologic  Findings.  The  tumor  has  no  dis- 
tinctive gross  featm’es.  Microscopic  examination  re- 
veals sheets,  trabeculae,  and  cords  of  cells  with 
moderate  to  large  amounts  of  eosinophilic  cyto- 
plasm and  round  to  oval  central  nuclei  resembling, 
to  varying  extents,  hepatoc}des  (fig.  17-22);  hyaline 
bodies  may  be  conspicuous.  Some  of  the  tumor  cells 
can  be  stained  immunohistochemically  for  AFP  ( fig. 
17-23).  An  admixture  with  serous  (fig.  17-24)  or 
another  smTace  epithelial  carcinoma  in  some  cases 
supports  a surface  epithelial  lineage  of  the  tumor. 
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Figure  17-22 

HEPATOID  CARCINOMA 

The  tumor  cells  have  abundant  eosinophilic  cytoplasm 
and  nuclei  with  prominent  nucleoli. 

Differential  Diagnosis.  This  tumor  must  be 
distinguished  from  hepatocellular  carcinoma  met- 
astatic to  the  ovary  (62)  (page  348)  and  other 
ovarian  tumors  characterized  by  cells  with  abun- 
dant eosinophilic  cytoplasm  (see  Table  6-1),  partic- 
ularly the  hepatoid  yolk  sac  tumor  (page  247).  Most 
women  with  hepatocellular  carcinoma  and  clinical 
manifestations  of  metastatic  disease  in  the  ovary 
are  under  40  years  of  age,  yoimger  than  the  typical 
age  of  women  with  hepatoid  carcinoma  (page  323 ). 
The  presence  of  a liver  mass  compatible  with  a 
primary  tumor  is  strong  evidence  in  favor  of  a 
hepatocellular  carcinoma;  however,  in  one  case  the 
liver  mass  was  discovered  only  after  bilateral  ovar- 
ian metastases  had  been  resected.  The  finding  of 
bile  in  the  tumor  favors  metastatic  hepatocellular 
carcinoma.  Hepatoid  yolk  sac  tumor  occurs  typi- 
cally in  young  women  and  microscopic  examina- 
tion usually  reveals  foci  of  the  more  common  forms 
of  yolk  sac  neoplasia,  which  are  absent  in  hepatoid 
carcinoma.  There  is  also  greater  nuclear  pleomor- 
phism  in  hepatoid  carcinoma  than  in  hepatoid  yolk 


Several  of  the  tumor  cells  are  immunoreactive  for  alpha- 
fetoprotein. 

sac  tumor.  Finally,  hepatoid  carcinoma  must  be 
distinguished  from  the  oxyphilic  variants  of  en- 
dometrioid and  clear  cell  carcinomas  (pages  142 
and  116)  and  oxyphilic  (lipid-poor  or  lipid-free) 
steroid  cell  tumors  (see  chapter  12). 

TUMOR  OF  PROBABLE 
WOLFFIAN  ORIGIN 

Definition.  This  is  an  epithelial  tumor  with  a 
characteristic  admixture  of  patterns,  some  of 
which  mimic  those  of  surface  epithelial  tumors 
and  others,  those  of  sex  cord  tumors.  The  tumor 
is  thought  to  be  of  wolffian  origin  because  of  its 
relatively  frequent  occurrence  in  the  broad  liga- 
ment, where  wolffian  remnants  are  present,  and 
its  distinctive  microscopic  features  that  differ  from 
mullerian-type  tumors  of  surface  epithelial  origin. 

General  Features.  The  tumors  are  rare;  the 
17  reported  examples  have  occurred  in  women 
28  to  79  years  of  age  (63,63b,64).  They  are  asso- 
ciated with  the  usual  symptoms  of  an  ovarian 
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Figure  17-24 

HEPATOID  CARCINOMA 

The  hepatoid  component  is  seen  at  the  left  and  a small 
component  of  serous  adenocarcinoma  at  the  right. 
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Figure  17-25 
OVARIAN  TUMOR  OF 
PROBABLE  WOLFFIAN  ORIGIN 
The  sectioned  surfaces  are  lobulated. 


tumor.  In  one  unreported  case  luteinization  of 
the  adjacent  ovarian  stroma  was  associated  with 
endometrial  hyperplasia  manifested  clinically 
by  irregular  uterine  bleeding. 

Gross  Findings.  The  tumors  are  almost  in- 
variably unilateral,  average  12  cm  in  diameter, 
and  are  solid  and  often  lobulated,  or  solid  and  cystic 
(fig.  17-25).  The  solid  tissue  varies  from  gray-white 
to  tan  or  yellow  and  may  be  rubbery  or  firm. 

Microscopic  Findings.  The  low-power  pat- 
tern may  be  solid,  cystic,  or  solid  and  cystic  (fig. 
17-26).  The  solid  areas  may  be  diffuse  or  com- 
posed of  closely  packed  tubules  (fig.  17-27).  A 
prominent  fibrous  stroma  may  result  in  a lobu- 
lated pattern.  The  cysts,  which  may  result  in  a 
sieve-like  appearance  (fig.  17-26),  typically  con- 
tain eosinophilic  secretion.  The  tubules  are  solid 
or  hollow  and  are  usually  closely  packed,  but  may 
be  separated  by  considerable  fibrous  stroma  (fig. 
17-27).  In  some  cases  in  which  the  pattern  is 
apparently  diffuse  a tubular  pattern  may  be  un- 
masked by  a periodic  acid-Schiff  (PAS)  or 


reticulin  stain.  The  tumor  cells  typically  have 
the  appearance  of  epithelial  cells,  and  usually 
contain  small  amounts  of  eosinophilic  C3do- 
plasm,  but  may  be  spindle  shaped  (fig.  17-28). 
The  nuclei  are  typically  uniform  and  pale  with 
no  or  few  mitotic  figures.  Rare  tumors  contain 
high-grade  areas  and  have  a metastatic  poten- 
tial. The  neoplastic  cells  often  stain  weakly  im- 
munohistochemically  for  a-inhibin  (63a) 

Differential  Diagnosis.  This  tumor  is  often 
misinterpreted  as  a tumor  in  the  Sertoli-stromal 
cell  category  since  the  tubules  of  the  two  tumors 
may  be  indistinguishable.  The  differential  diag- 
nosis is  discussed  on  page  218.  Tumors  with  a 
diffuse  pattern  can  be  misinterpreted  as  undiffer- 
entiated carcinomas  on  low-power  microscopic 
examination  but  high-power  evaluation  reveals 
cells  that  almost  always  have  bland  or  only  slightly 
atypical  nuclear  features  and  few  mitotic  figures. 
Occasional  ependymomas  of  the  ovary  have  cysts 
and  may  focally  superficially  resemble  a wolffian 
tumor  (page  303).  Differentiation  of  a wolffian 
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Figure  17-26 
OVARIAN  TUMOR  OF 
PROBABLE  WOLFFIAN  ORIGIN 

A sieve-like  pattern  is  present  at  the  top  and  a solid 
pattern  at  the  bottom. 

tumor  from  endometrioid  adenocarcinoma  is  dis- 
cussed on  page  124. 

Treatment  and  Prognosis.  These  tumors 
are  typically  associated  with  a henign  course.  One 
that  had  obvious  malignant  features  microscopi- 
cally was  associated  with  pulmonary  metastases. 

RETE  CYSTS  AND  TUMORS 

Definition.  These  lesions  are  located  in  the 
ovarian  hilus,  lined  by  nonciliated  epithelium,  and 
characterized  by  crevices  along  their  inner  sur- 
faces and  smooth  muscle  in  their  walls.  Adenomas 
and  rare  carcinomas  originate  in  the  rete. 

General  Features.  Rete  cysts  and  cyst- 
adenomas  (cysts  greater  than  1 cm  in  diameter) 
occur  in  patients  23  to  80  (average,  59)  years  of 
age  (65).  The  patients  with  cysta denomas  usually 
have  a palpable  mass  on  pelvic  examination. 
Androgenic  manifestations  related  to  adjacent 
hilus  cell  hyperplasia  may  develop;  in  two  cases 


Figure  17-27 
OVARIAN  TUMOR  OF 
PROBABLE  WOLFFIAN  ORIGIN 

This  hollow  tubular  pattern  simulates  that  of  a Sertoli 
cell  tumor. 

it  was  associated  with  elevated  testosterone  lev- 
els (see  chapter  19). 

Although  the  largest  series  of  rete  cyst- 
adenomas  in  the  literature  comprised  only  16 
cases,  7 of  them  were  identified  in  a review  of  126 
cysts  that  had  been  misinterpreted  as  simple 
cysts  or  serous  cystadenomas,  leading  the  au- 
thors to  conclude  that  the  occurrence  of  rete 
cystadenomas  is  more  frequent  than  the  paucity 
of  reported  cases  suggests  (65). 

Less  than  10  rete  adenomas,  usually  occurring 
in  middle-aged  or  elderly  patients,  have  been  re- 
ported; almost  all  of  them  have  been  incidental 
microscopic  findings.  The  one  well-documented 
rete  adenocarcinoma  occurred  in  a 52-year-old 
woman  with  abdominal  swelling  due  to  ascites  (65). 

Gross  Findings.  Rete  cystadenomas  have 
ranged  up  to  24  (mean,  8.7)  cm  in  diameter.  They 
are  usually  unilocular  but  may  be  multilocular. 
The  cyst  fluid  is  t3q)ically  clear  and  yellow,  or 
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Figure  17-28 
OVARIAN  TUMOR  OF 
PROBABLE  WOLFFIAN  ORIGIN 
The  tumor  cells,  some  of  which  are  spindle  shaped,  have 
bland  nuclear  features. 


Figure  17-29 
RETE  CYST 

A small  cyst  in  the  hilus  is  lined  by  cuboidal  epithelial 
cells.  Wolffian  remnants  are  visible  below. 


rarely,  mucoid.  The  cysts  walls  are  typically  thin 
and  have  a smooth  lining.  The  single  patient  with 
rete  adenocarcinoma  had  bilateral  solid  and  cys- 
tic tumors  without  specific  gross  features  (65). 

Microscopic  Findings.  Rete  cysts  are  lo- 
cated in  the  hilus  and  are  lined  hy  epithelium 
similar  to  that  of  the  larger  cystadenomas  (fig. 
17-29).  Rete  cystadenomas  are  also  situated  in  the 
hilus  hut  may  expand  into  the  adjacent  medulla. 
Their  walls  are  composed  of  fihrovascular  tissue 
containing  fascicles  of  smooth  muscle  and  little  or 
no  stroma  of  ovarian  type.  Over  80  percent  of  them 
have  irregularly  spaced,  shallow  crevices  along 
their  inner  surfaces  (fig.  17-30).  They  are  t3T>ically 
lined  hy  hland  cuhoidal  cells  (fig.  17-30)  but  the 
cells  may  he  columnar  or  flattened.  They  have 
scanty  eosinophilic  cytoplasm  in  most  cases  hut 
occasionally  the  c3doplasm  is  clear.  In  3 of  16  cases 
in  one  series  (65)  rare  ciliated  cells  were  present. 
Hilus  cells  have  been  identified  in  the  cyst  walls 
in  slightly  more  than  half  the  cases,  and  are 


typically  hyperplastic  and  arranged  in  promi- 
nent bands  subjacent  to  the  epithelial  lining. 

Rete  adenomas  are  well-circumscribed  hilar  le- 
sions composed  of  closely  packed,  elongated  small 
tubules,  some  of  which  are  dilated  and  contain 
simple  papillae.  The  tubules  and  papillae  are  lined 
by  a single  layer  of  cuboidal  or  columnar  cells 
resembling  that  of  the  normal  rete.  The  rete  adeno- 
carcinoma had  a predominant  pattern  of  branch- 
ing tubules  and  cysts  containing  simple  papillae 
with  fihrovascular  or  hyalinized  cores.  Some  cysts 
contained  eosinophilic  material.  A solid  tubular 
pattern  was  present  focally.  The  tubules  and  pa- 
pillae were  lined  by  atypical,  cuboidal,  non- 
ciliated  cells,  and  areas  of  transitional-like  cells 
were  identified.  Mitotic  figures  were  numerous 
and  nucleoli  were  prominent  in  some  cells. 

Differential  Diagnosis.  Rete  cysts  and  cyst- 
adenomas are  distinguished  from  other  benign 
ovarian  and  paraovarian  cysts  on  the  basis  of 
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Figure  17-30 
RETE  CYSTADENOMA 

Numerous  small  crevices  are  seen  along  the  epithelial 
lining.  A layer  of  smooth  muscle  is  present  in  the  wall.  (Fig. 
88  from  Young  RH,  Clement  PB,  Scully  RE.  Pathology  of  the 
ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical  pathology, 
Vol  2,  2nd  ed.  New  York:  Raven  Press,  1994:2243.) 


their  location  in  the  hilus,  the  muscular  tissue  or 
hilus  cells  in  their  walls,  the  typical  presence  of 
crevices  along  their  inner  surfaces,  and  an  ab- 
sence or  rarity  of  cilia  in  their  lining  cells.  Serous 
cystadenomas,  with  which  they  are  most  likely  to 
be  confused,  do  not  have  a hilar  location,  rarely,  if 
ever,  have  prominent  smooth  muscle  or  hilus  cells 
in  their  walls,  characteristically  are  ciliated,  and 
generally  lack  crevices  in  their  walls. 

Rete  adenomas  may  be  confused  with  female 
adnexal  tumors  of  probable  wolfhan  origin  but  the 
adenomas,  in  contrast  to  the  latter,  typically  have  a 
uniform  tubular  pattern,  lacking  the  sieve-like 
and  solid  components  of  wolffian  tumors. 

The  diagnosis  of  rete  adenocarcinoma  is  sug- 
gested when  the  tumor  has  a hilar  location  and  a 
predominant  pattern  of  slit-like  retiform  tubules 
with  cysts  containing  papillae  lined  by  cells  similar 
to  those  of  the  normal  rete.  The  tumor  is  distin- 
guished from  a retiform  Sertoli-Leydig  cell 


Figure  17-31 

ADENOMATOID  TUMOR 

The  tumor  is  well  circumscribed  in  the  hilus  and  contains 
scattered  cysts.  Ovarian  stroma  is  visible  in  the  upper  portion. 


tumor  primarily  on  the  basis  of  greater  nuclear 
atypia  and  an  absence  of  other  patterns  more 
t}^ical  of  retiform  Sertoli-Leydig  cell  tumors. 


ADENOMATOID  TUMOR 


This  benign  tumor  is  characterized  by  tu- 
bules, cysts,  and  solid  proliferations  of  mesothe- 
lial  cell  origin.  Only  10  well-documented  cases 
have  been  reported,  all  in  adults;  only  2 were 
symptomatic  ( 66-68 ) . Eight  of  them  were  located 
predominantly  in  the  hilus  and  were  3 cm  or  less 
in  diameter,  but  2 were  6 and  8 cm.  Nine  were 
solid  and  one  was  multicystic. 

Microscopic  examination  reveals  a characteristic 
pattern  of  round,  oval,  elongated  and  occasionally 
slit-like  tubules  (fig.  17-31),  which  are  mostly 
small  but  may  undergo  focal  cystic  dilatation. 
Small  clusters  of  cells  and  individual  cells  may  be 
present  as  well,  and  one  neoplasm  had  a diffuse 
pattern.  The  tumor  cells  range  from  flat  to  colum- 
nar, and  contain  scanty  to  moderate  amounts  of 
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Figure  17-32 

MALIGNANT  MESOTHELIOMA 
The  unilocular  cystic  neoplasm  has  a solid  mural  nodule 
and  tumor  visible  on  the  cyst  lining.  (Courtesy  of  Dr.  A.  Asher, 
Flint,  MI.) 


Figure  17-33 

MALIGNANT  MESOTHELIOMA 
The  tumor  has  solid  and  tubulopapillaiy  patterns,  and 
the  cells  are  typical  of  mesothelioma. 


eosinophilic  to  pale,  vacuolated  cytoplasm  and 
nuclei  that  lack  significant  atypia  or  mitotic  ac- 
tivity. The  cytoplasm  of  single  cells  is  often  dis- 
tended by  a large  oval  vacuole.  PAS-positive 
hyaline  bodies  were  present  in  one  case  (68).  The 
stroma  is  typically  scanty. 

Although  the  distinctive  microscopic  features 
should  facilitate  the  diagnosis,  the  rarity  of  ad- 
enomatoid tumors  in  the  ovary  may  cause  them 
to  be  misinterpreted.  One  such  tumor  was  mis- 
diagnosed as  a multilocular  peritoneal  inclusion 
cyst  (page  440).  Confusion  with  a yolk  sac  tumor 
is  possible  because  the  adenomatoid  tumor  may 
have  a similar  reticular  pattern,  and  the  rare 
presence  of  hyaline  bodies  in  the  latter  may  com- 
pound the  problem  (68).  However,  the  nuclei  in  the 
adenomatoid  tumor  lack  the  primitive  appearance 
of  those  in  a yolk  sac  tumor,  and  other  patterns  of 
the  latter  neoplasm  are  lacking.  A cystic  adeno- 
matoid tumor  may  be  misinterpreted  as  a lymph- 
angioma. In  difficult  cases  immunohistochemical 
staining  should  exclude  yolk  sac  tumors  and  lym- 
phangiomas from  the  differential  diagnosis. 


MALIGNANT  MESOTHELIOMA 

The  ovary  may  be  involved  focally  in  cases  of 
peritoneal  well-differentiated  papillary  and  dif- 
fuse malignant  mesothelioma  (see  chapter  18). 
Occasionally,  the  ovary  is  extensively  involved, 
and  the  clinical  presentation  is  that  of  an  ovarian 
cancer  (71,72).  In  one  series,  ovarian  involve- 
ment was  present  in  10  of  13  patients  with 
peritoneal  mesothelioma  (72)  and  another  series 
of  abdominal  malignant  mesotheliomas  com- 
prised nine  that  presented  as  ovarian  masses 
(71).  Two  of  the  nine  tumors,  occurring  in  pa- 
tients 16  and  52  years  of  age,  were  interpreted 
as  primary  ovarian  mesotheliomas  because  of 
confinement  of  the  tumor  to  the  ovaries  (fig. 
17-32).  An  additional  case  of  primary  meso- 
thelioma of  the  ovary  in  a 67-year-old  woman  has 
been  reported  (69).  In  these  three  cases,  the 
microscopic  features  of  the  ovarian  tumors  were 
similar  to  those  of  peritoneal  malignant  meso- 
thelioma. The  distinctive  patterns  of  malignant 
mesothelioma  (fig.  17-33)  and  the  characteristic 
uniform  cells  that  typically  contain  considerable 
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Figure  17-34 
PARAGANGLIOMA 

Nests  are  composed  of  tumor  cells  that  contain  abundant 
eosinophilic  cytoplasm. 


Figure  17-35 
PARAGANGLIOMA 

Most  of  the  tumor  cells  are  immunoreactive  for 
chromogranin. 


eosinophilic  cytoplasm,  facilitate  differentiation 
from  serous  carcinoma  in  routinely  stained  sec- 
tions, although  occasionally,  histochemical  and 
immunohistochemical  staining  are  necessary  to 
confirm  the  diagnosis  (page  73)  (72). 

ONCOCYTOMA 

One  tumor  interpreted  as  an  oncocytoma  and 
another  as  an  oncocytic  adenocarcinoma  have  been 
described  in  women  22  and  39  years  of  age,  respec- 
tively (74,75).  The  first  neoplasm  was  composed  of 
solid  sheets  of  cells  with  oxyphilic  cytoplasm,  and 
electron  microscopy  demonstrated  numerous  mi- 
tochondria. The  second  tumor  was  similar  except 
for  the  additional  presence  of  focal  glandular  and 
papillary  differentiation.  The  differential  diagno- 
sis of  these  neoplasms  involves  numerous  other 
ovarian  tumors  containing  oxyphilic  cells,  which  in 
some  cases  are  oncocytic.  The  “oncocytic  adenocar- 
cinoma” may  be  the  same  type  of  tumor  as  one 
reported  as  an  oxyphilic  (oncocytic)  endometrioid 
adenocarcinoma  (73).  Before  a diagnosis  of 


oncocytoma  of  the  ovary  is  rendered  extensive 
sampling  and  immunohistochemical  evaluation, 
if  necessary,  should  be  imdertaken  to  exclude  a 
specific  tumor  type  (see  Table  6-1). 

PARAGANGLIOMA 

One  tumor  of  this  type  was  reported  in  a 
15-year-old  girl  with  hypertension  (76).  The 
tumor  was  large  and  unilateral  and  had  the 
typical  microscopic  appearance  of  a pheochromo- 
cytoma.  Epinephrine  and  norepinephrine  were 
extracted  from  the  tumor  tissue.  After  removal 
of  the  tumor  the  symptoms  disappeared,  and 
follow-up  evaluation  after  1 year  was  unevent- 
ful. We  have  seen  two  additional  unpublished 
cases  of  ovarian  paraganglioma  (fig.  17-34).  The 
tumor  must  be  distinguished  from  other  tumors 
containing  oxyphilic  cells  (see  Table  6-1).  Immu- 
nohistochemical staining  for  chromogranin 
should  be  helpful  in  the  diagnosis  (fig.  17-35)  and 
the  characteristic  sustentacular  cells  can  be 
highlighted  by  a S-100  stain. 


330 


i 


Miscellaneous  Primary  Tumors 


WILMS’  TUMOR 

A single  ovarian  Wilms’  tumor  was  reported 
in  a 56-year-old  woman  whose  tumor  was  con- 
fined to  the  ovary.  She  received  adjuvant  radia- 
tion therapy  and  chemotherapy,  and  was  well  9 
years  postoperatively  (77).  The  neoplasm  had 
the  typical  features  of  Wilms’  tumor  on  micro- 
scopic examination,  including  small  tubules, 
glomeruloid  formations,  and  prominent  blas- 
tema. An  important  tumor  to  be  distinguished 
from  Wilms’  tumor  is  the  retiform  Sertoli-Leydig 
cell  tumor  (page  213),  which,  although  rare,  is 
much  more  common  than  the  Wilms’  tumor,  typ- 
ically occurs  in  young  females,  may  be  virilizing, 
has  a variety  of  distinctive  patterns,  and  usually 
contains  at  least  minor  foci  of  more  typical 
Sertoli-Leydig  cell  tumor.  Although  the  retiform 
tumor  may  contain  glomeruloid  structures,  it 
does  not  have  areas  of  typical  renal  blastema. 

GESTATIONAL 
TROPHOBLASTIC  DISEASE 

The  diagnosis  of  primary  gestational  tropho- 
blastic disease  of  the  ovary  can  be  made  only 
after  spread  from  an  extraovarian  lesion  has 


been  excluded.  Most  of  the  reported  cases  of  pri- 
mary ovarian  gestational  trophoblastic  disease 
have  been  choriocarcinomas  (78)  but  sporadic  cases 
of  hydatidiform  mole  have  been  reported  as  well 
(79).  On  gross  examination  the  choriocarcinoma 
appears  as  a solid  hemorrhagic  mass,  and  the 
hydatidiform  mole  as  a hemorrhagic  mass  contain- 
ing vesicles. 

Gestational  choriocarcinoma  must  also  be  dis- 
tinguished from  a choriocarcinoma  of  germ  cell 
(page  258),  and  rarely,  somatic  cell  origin  (page 
167).  In  one  review  of  the  reported  cases  of  ovarian 
choriocarcinoma  (80),  18  were  considered  gesta- 
tional; 6,  nongestational;  and  11  of  uncertain  ori- 
gin. Patients  with  gestational  choriocarcinoma 
typically  have  S3Tnptoms  caused  by  large  hemor- 
rhagic ovarian  masses,  which  sometimes  rupture, 
with  resultant  hemoperitoneum.  The  microscopic 
findings  are  identical  to  those  of  uterine  choriocar- 
cinoma. The  specimens  must  be  sectioned  exten- 
sively to  exclude  a germ  cell  or,  in  an  older  patient, 
a surface  epithelial  origin.  Six  of  the  15  patients  with 
follow-up  data  in  one  review  ( 80)  were  free  of  disease 
1 to  5 1/2  years  postoperatively.  Three  of  the  survi- 
vors had  stage  LA  or  IIB  tumors  and  were  treated 
before  the  advent  of  modem  chemotherapy. 
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SECONDARY  (INCLUDING  HEMATOPOIETIC)  TUMORS 


It  is  difficult  to  establish  the  frequency  of  met- 
astatic tumors  in  the  ovary  as  some  studies  have 
been  based  on  autopsy  findings,  others  on  surgi- 
cal specimens,  and  still  others  on  both  (1-12).  In 
addition,  some  series  have  included  clinically  si- 
lent metastases  such  as  those  of  breast  carcinoma 
found  in  prophylactic  or  therapeutic  oophorectomy 
specimens  and  small  metastases  detected  inciden- 
tally during  surgery  for  gastrointestinal  carcino- 
mas. Some  studies  have  included  as  metastases 
ovarian  carcinomas  associated  with  uterine  can- 
cers of  similar  histologic  t}q)e,  but  present  evi- 
dence indicates  that  many  of  these  ovarian  tu- 
mors are  independent  primary  neoplasms  (page 
125).  The  frequency  that  is  most  meaningful  in 
clinical  practice  is  the  6 to  7 percent  possibility 
that  a cancer  foimd  in  the  ovary  on  exploration  of 
a pelvic  or  abdominal  mass  is  metastatic  (9). 

Geographically,  individual  types  of  ovarian 
metastatic  tumors  vary  in  frequency  because  of 
differences  in  their  prevalence  at  their  primary 
sites.  For  example,  metastatic  gastric  carcinoma 
accounts  for  a high  percentage  of  ovarian  cancers 
in  Japan,  where  gastric  carcinoma  is  common, 
but  this  type  of  metastasis  is  uncommon  in  black 
Africa.  The  average  age  of  patients  with  ovarian 
involvement  for  each  of  the  most  common  forms 
of  cancer  that  spread  to  the  ovary  (intestinal, 
gastric,  and  mammary)  is  significantly  lower 
than  that  of  patients  without  ovarian  spread, 
presumably  because  of  the  greater  vascularity  of 
the  ovary  of  younger  women. 

Tumors  spread  to  the  ovary  by  various  routes. 
The  frequent  association  of  ovarian  metastases 
with  other  blood-borne  metastases  and  the  com- 
mon finding  of  vascular  invasion  on  microscopic 
examination  of  metastatic  tumors  are  consistent 
with  the  important  role  of  hematogenous  spread. 
Transcelomic  dissemination  is  another  frequent 
route  by  which  intra-abdominal  cancers  spread 
to  the  ovary.  Foci  of  metastatic  carcinoma  on  the 
siorface  of  the  ovary  or  within  the  superficial 
cortex  are  characteristic  of  this  mode  of  spread. 
Direct  extension  is  an  important  pathway  for 
cancers  of  the  fallopian  tube  and  uterus,  meso- 
theliomas, occasional  colonic  and  appendiceal 


carcinomas,  and  retroperitoneal  sarcomas.  Gen- 
ital tract  carcinomas  also  spread  through  the 
lumen  of  the  fallopian  tube  amd  onto  the  ovarian 
surface.  An  extensive  anastomosis  between  uter- 
ine and  ovarian  blood  vessels  in  the  upper  portion 
of  the  broad  ligament  facilitates  spread  of  tumors 
from  one  organ  to  the  other.  Lymphatic  connec- 
tions between  the  two  ovaries  may  also  have  a 
role  in  dissemination  from  one  to  the  other. 

Because  of  the  approximately  70  percent  fre- 
quency with  which  metastases  are  bilateral,  tbe 
possibility  of  metastasis  should  be  seriously  con- 
sidered when  evaluating  bilateral  cancers.  Al- 
most 10  percent  of  bilateral  ovarian  cancers  pre- 
senting as  adnexal  masses  prove  to  be  metastatic. 
Two  gross  findings  that  are  suggestive,  but  not 
pathognomonic,  of  metastasis  are  the  presence  of 
multiple  discrete  nodules  within  the  ovary  and 
the  location  of  tumor  deposits  on  its  surface. 
Although  usually  predominantly  solid,  some 
ovarian  metastases  are  predominantly  cystic, 
and  rare  cysts  are  uniformly  thin-walled,  with  an 
appearance  grossly  indistinguishable  from  that 
of  a cystadenoma.  On  microscopic  examination 
the  presence  of  implants  on  the  surface  of  the 
ovary,  growth  in  the  form  of  multiple  nodules,  and 
lymphatic  or  blood  vessel  invasion  strongly  sug- 
gest metastasis.  The  surface  implants  are  typi- 
cally focal  and  commonly  contain  tumor  cells 
embedded  in  a desmoplastic  stroma.  An  addi- 
tional finding  suggestive  of  metastasis  is  the 
presence  within  an  ovarian  tumor  specimen  of  a 
variation  in  growth  pattern  from  one  nodule  to 
another.  For  example,  within  some  metastatic 
mucinous  adenocarcinomas  benign-appearing 
glands  and  cysts  may  be  present  in  one  nodule 
and  small,  irregular,  infiltrating  glands  haphaz- 
ardly arranged  in  a reactive  stroma  in  an  adja- 
cent nodule.  Many  types  of  metastatic  tumor  are 
found  on  microscopic  examination  to  contain  fol- 
licle-like spaces  (13),  simulating  patterns  of  a 
variety  of  primary  ovarian  cancers.  Recognition 
of  the  metastatic  nature  of  an  ovarian  tumor 
depends  to  varying  extents  in  individual  cases  on 
an  adequate  clinical  history,  a thorough  clinical 
and  intraoperative  search  for  a primary  tumor 
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elsewhere,  and  a careful  evaluation  of  the  gross 
and  microscopic  features  of  the  ovarian  tumor. 
Sometimes,  special  stains,  either  conventional 
or  immunohistochemical,  and  rarely,  electron 
microscopy,  have  a role.  Occasionally,  a primary 
tumor  may  not  be  discovered  until  several  years 
after  removal  of  the  metastatic  ovarian  tumor.  In 
one  series  of  82  cases  of  metastasis  to  the  ovary, 
11  of  the  primary  tumors  were  not  discovered 
until  autopsy  (8). 

GASTRIC  CARCINOMA,  INCLUDING 
KRUKENBERG  TUMOR 

General  Features.  Most  ovarian  metastases 
of  gastric  origin  are  Krukenberg  tumors  (14-27), 
i.e.,  carcinomas  containing  a significant  compo- 
nent of  mucin-filled  signet-ring  cells  typically  lying 
within  a cellular  stroma  derived  from  the  ovarian 
stroma.  Some  metastatic  signet-ring  cell  tumors 
do  not  have  a cellular  stroma  or  contain  it  only 
focally,  however,  and  in  current  practice  the  term 
is  applied  to  any  metastatic  signet-ring  cell  adeno- 
carcinoma whether  or  not  the  t3rpical  cellular 
stroma  is  present.  The  source  of  a Krukenberg 
tumor  in  over  70  percent  of  the  cases  is  a gastric 
carcinoma,  usually  arising  in  the  pylorus  (15,17, 
19,21,23,26,27).  Carcinomas  of  the  intestine,  ap- 
pendix, breast,  gallbladder,  biliary  tract,  pan- 
creas, urinary  bladder,  and  cervix  are  the  pri- 
mary tumors  in  the  remaining  cases,  in  an 
estimated  descending  order  of  frequency.  Gastric 
signet-ring  cell  carcinomas  metastasize  to  the 
ovary  more  than  twice  as  often  as  intestinal-type 
carcinomas  of  the  stomach  (16).  Saphir  (23)  sim- 
ilarly found  a higher  frequency  of  ovarian  metas- 
tasis in  association  with  signet-ring  cell  carcino- 
mas of  the  breast  and  intestine  than  with 
carcinomas  of  these  organs  without  signet-ring 
cells.  The  average  age  of  patients  with  a 
Krukenberg  tumor  is  about  45  years;  it  is  the 
most  common  form  of  ovarian  metastatic  carci- 
noma in  young  women,  often  found  in  the  fourth 
decade  and  occasionally  in  the  third  decade. 

Almost  80  percent  of  patients  with  Kruken- 
berg tumors  have  symptoms  related  to  ovarian 
involvement,  the  most  common  of  which  are 
abdominal  pain  and  swelling;  occasionally,  there 
is  abnormal  uterine  bleeding  and  rarely,  there 
are  androgenic  manifestations,  particularly  dur- 
ing pregnancy  (see  chapter  19).  In  some  cases 


symptoms  related  to  the  primary  tumor,  which 
are  usually  upper  abdominal  because  of  the  gas- 
tric origin  of  most  tumors,  are  present.  In  most 
cases  the  diagnosis  of  the  gastric  carcinoma  is 
made  preoperatively,  during  surgery  for  the 
ovarian  tumor,  or  within  a few  months  thereaf- 
ter, but  sometimes  the  primary  tumor  is  too 
small  to  be  detected  during  surgery  (19)  or  by 
radiographic  examination  of  the  upper  gastroin- 
testinal tract.  Rarely,  a gastric  carcinoma  is  not 
detected  until  5 or  more  years,  and  even  up  to  12 
years,  after  discovery  of  the  ovarian  metastatic 
tumor  (17).  The  primary  carcinoma  in  a few  cases 
of  Krukenberg  tumor,  particularly  those  arising 
in  the  stomach  and  breast,  has  been  tiny,  requir- 
ing exhaustive  sectioning  for  detection,  even  at 
autopsy.  Almost  all  the  patients  die  within  a year 
of  the  diagnosis  of  the  ovarian  metastasis,  with 
an  average  survival  of  7 months  (17),  but  a rare 
patient  has  survived  free  of  clinical  evidence  of 
tumor  for  more  than  5 years  after  gastrectomy 
and  bilateral  oophorectomy  (19),  and  in  one  case 
a 16-year  survival  was  reported  (24). 

Gross  Findings.  Approximately  80  percent 
of  metastatic  gastric  carcinomas  are  bilateral. 
Gross  examination  reveals  typically  roimded  or 
reniform,  firm,  white  to  pale  yellow,  solid  masses 
that  may  be  bosselated  (fig.  18-1).  The  sectioned 
surfaces  are  basically  white  or  pale  yellow  but 
usually  contain  focal  or  diffuse  areas  of  purple, 
red,  or  brown  discoloration  (fig.  18-2);  the  consis- 
tency may  be  firm,  fleshy,  gelatinous,  or  spongy. 
Occasionally,  the  tumor  contains  large,  thin- 
walled  cysts  filled  with  mucinous  or  watery  fluid, 
separated  by  relatively  small  amounts  of  solid 
tissue.  Metastatic  gastric  adenocarcinomas  that 
are  not  Krukenberg  tumors  may  be  predomi- 
nantly solid  or  predominantly  cystic  (fig.  18-3). 

Microscopic  Findings.  Microscopic  exami- 
nation typically  reveals  mucin-laden,  signet- 
ring cells  (figs.  18-4-18-6)  strewn  individually,  in 
small  clusters,  or  in  large  aggregates  within  a 
cellular  ovarian  stroma  (fig.  18-4);  occasionally 
the  stroma  has  a storiform  pattern.  Frequent 
variations  from  the  typical  appearance  include 
small  glands,  a prominent  tubular  architecture 
(figs.  18-7,  18-8)  (14),  mucin-poor  tumor  cells 
singly  or  in  clusters,  trabeculae  or  large  masses, 
abundant  collagen  formation,  marked  stromal 
edema  (fig.  18-6),  and  cell-free  pools  of  mucin  in 
the  stroma.  Occasionally,  small  or  large  cysts 
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Figure  18-1 

KRUKENBERG  TUMOR 
The  bilateral  bosselated  masses  are 
composed  of  soUd  yellow- white  tissue. 


Figure  18-3 

Figure  18-2  METASTATIC  ADENOCARCINOMA 

KRUKENBERG  TUMOR  FROM  THE  STOMACH 


The  sectioned  surface  exhibits  focal  hemorrhage.  The 
tumor  tissue  was  soft. 


A multiloculated  cystic  neoplasm  simulates  a primary 
mucinous  cystic  tumor. 
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Figure  18-4 

KRUKENBERG  TUMOR 

Signet-ring  cells  are  distributed  irregularly  within  a 
cellular  stroma. 


Figure  18-6 

KRUKENBERG  TUMOR 

Nests  of  cells  and  single  cells,  some  of  signet-ring  cell 
type,  lie  within  an  edematous  stroma. 


Figure  18-5 

KRUKENBERG  TUMOR 

Numerous  signet-ring  cells  with  eccentric  nuclei  and 
abundant  pale  cytoplasm  are  present. 


Figure  18-7 

KRUKENBERG  TUMOR,  TUBULAR 

Numerous  small  tubules  lined  by  cells  with  abundant 
pale  cytoplasm  impart  a striking  resemblance  to  a Sertoli 
cell  tumor  (see  figure  11-3). 
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The  abundant  cytoplasm  and  antipodal  arrangement  of  the 
nuclei  of  the  tumor  cells  suggest  a lipid-rich  Sertoh  cell  tumor 
(see  figure  11-2).  (Fig.  21  from  Young  RH,  Scully  RE.  Metastatic 
tumors  in  the  ovary.  A problem  oriented  approach  with  review 
of  the  recent  literature.  Semin  Diagn  Pathol  1991;8:250-76.) 

lined  by  minimally  atypical-appearing  mucinous 
epithelium  form  a conspicuous  component  of  the 
tumor,  with  more  characteristic  areas  separat- 
ing the  cysts.  The  C3doplasm  of  the  signet-ring 
cells  is  occasionally  granular  and  eosinophilic 
rather  than  pale  and  vacuolated  (25);  it  often  has 
a bull’s-eye  appearance,  with  a clear  vacuole 
containing  a central  eosinophilic  body.  The 
mucin  in  the  signet-ring  cells  is  usually  easily 
demonstrable  by  mucin  stains  such  as  periodic 
acid-Schiff  (PAS)  or  mucicarmine  (fig.  18-9). 
Blood  vessel  and  lymphatic  invasion  are  com- 
mon, particularly  at  the  periphery  of  the  tumor. 
Lutein  cells  are  occasionally  present  in  the 
stroma,  particularly  if  the  patient  is  pregnant. 
Some  metastatic  gastric  carcinomas  are  com- 
posed of  glands  and  cysts  of  intestinal  type  show- 
ing varying  degrees  of  differentiation  (fig.  18-10) 
as  well  as  sheets  and  irregular  aggregates  of 
poorly  differentiated  epithelial  cells. 


Figure  18-9 

KRUKENBERG  TUMOR 

A mucicarmine  stain  demonstrates  the  mucin  in  the 
signet-ring  cells. 


Differential  Diagnosis.  An  occasional 
Krukenberg  tumor  has  a paucity  of  signet-ring 
cells  and  may  superficially  resemble  a fibroma 
( 19).  Careful  search  for  signet-ring  cells  is  crucial 
in  such  cases.  A frequent  misinterpretation  of  the 
tubular  form  of  Krukenberg  tumor  is  as  a Sertoli- 
Leydig  cell  tumor,  particularly  when  luteiniza- 
tion  of  the  stroma  is  present  (14).  Mucin-filled 
cells,  however,  are  not  a feature  of  Sertoli-Leydig 
cell  tumors  except  for  the  heterologous  subtype 
that  contains  mucinous  glands  and  cysts  (page 
213);  in  such  cases  typical  patterns  of  Sertoli- 
Leydig  cell  tumor  are  also  present.  Clear  cell 
carcinomas  occasionally  contain  mucin-filled  sig- 
net-ring cells  typically  in  rounded  nests  or 
masses  but  other  characteristic  patterns  and  cell 
types  are  almost  always  present  (page  142).  Very 
rare  primary  Krukenberg  tumors  and  goblet  cell 
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Figxire  18-10 

METASTATIC  ADENOCARCINOMA 
FROM  STOMACH 

Cystic  glands  are  present  within  an  edematous  stroma. 


carcinoid  tumors  that  contain  large  numbers  of 
signet-ring  cells  must  be  distinguished  from 
Krukenberg  tumors  (pages  92  and  298).  The  scle- 
rosing stromal  tumor  may  contain  cells  resembling 
signet-ring  cells  but  they  contain  lipid  rather  than 
mucin  (page  198).  The  rare  signet-ring  stromal 
tumor  also  may  enter  the  differential  diagnosis 
but  the  vacuolated  cells  in  this  tumor  also  fail  to 
react  with  mucin  stains  (page  200). 

The  rare  non-neoplastic  lesion,  mucicarmino- 
philic  histiocytosis  (page  442),  is  characterized 
by  signet-ring-like  cells  and  may  involve  numer- 
ous tissues  and  organs,  including  the  ovaries. 
However,  the  cells  are  PAS  negative  in  contrast 
to  the  Krukenberg  tumor  in  which  PAS  staining 
is  typically  extensive.  Surface  epithelial  cystic  or 
solid  inclusions  in  the  ovarian  cortex  rarely  show 
a vacuolar,  presumably  hydropic,  cytoplasmic 
change  that  mimics  that  of  signet-ring  cells.  The 
vacuolar  material,  however,  is  negative  with 
mucin  stains  (page  442). 


INTESTINAL  CARCINOMA 

General  Features.  Approximately  4 percent 
of  women  with  intestinal  cancer  have  ovarian  me- 
tastases  at  some  time  in  the  course  of  their  disease 
(28-30,32-39,42-45,47-51).  These  tumors  occur 
more  often  in  women  under  40  years  of  age  than  in 
older  women.  In  one  series  (43)  the  mean  age  of  the 
patients  with  colorectal  carcinoma  in  whom  ovar- 
ian metastases  developed  was  51  years  in  contrast 
to  62  years  for  all  patients  with  that  type  of  cancer. 
Abu-Rustum  et  al.  (27a)  reported  that  of  35  women 
with  a history  of  colorectal  cancer  who  had  imder- 
gone  adnexectomy  for  a new  pelvic  mass,  26  per- 
cent had  a benign  ovarian  tumor,  17  percent  a 
primary  ovarian  cancer,  and  57  percent  a meta- 
static colorectal  cancer.  Despite  the  frequency  of 
metastasis  in  this  setting,  however.  Lash  and  Hart 
(39)  estimated  that  up  to  45  percent  of  colorectal 
cancer  metastases  to  the  ovary  are  misinterpreted 
clinically  as  primary  ovarian  tumors,  and  many 
are  misdiagnosed  as  such  on  microscopic  examina- 
tion, even  when  the  existence  of  an  intestinal 
cancer  is  known.  In  one  study  77  percent  of  the 
intestinal  primary  tumors  were  in  the  rectum  or 
sigmoid  colon,  5 percent  in  the  descending  colon,  9 
percent  in  the  ascending  colon,  and  9 percent  in  the 
cecum  (39).  The  tumors  may  also  originate  in  the 
transverse  colon  (50)  or  the  small  intestine  (44, 
52a).  The  primary  tumors  may  be  very  small  and 
yet  account  for  large,  bilateral  ovarian  tumors  (49). 

Patients  with  metastatic  intestinal  carcinoma 
fall  into  three  categories:  1)  those  who  present  with 
an  intestinal  carcinoma  (50  to  75  percent  of  the 
cases),  which  antedates  the  diagnosis  of  the  ovar- 
ian tumor  by  up  to  3 years  in  90  percent  of  the 
cases;  2)  those  in  whom  ovarian  involvement  is 
found  unexpectedly  during  an  operation  for  resec- 
tion of  an  intestinal  carcinoma  ( 15  to  20  percent 
of  the  cases);  and  3)  those  with  initial  manifesta- 
tions of  an  ovarian  tumor  (3  to  20  percent  of  the 
cases).  Except  for  those  in  the  sex  cord-stromal 
category,  metastatic  intestinal  carcinomas  are 
among  the  most  common  ovarian  tumors  associ- 
ated with  estrogenic  or  androgenic  manifesta- 
tions, which  result  from  stimulation  of  the  ovar- 
ian stroma  by  the  neoplastic  cells  (see  chapter  19). 
Almost  all  patients  with  intestinal  carcinoma 
metastatic  to  the  ovary  die  within  3 years  of 
detection  of  ovarian  involvement;  the  mean  sur- 
vival period  in  one  series  was  16  months  (43). 
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Figure  18-11 

METASTATIC  ADENOCARCINOMA  FROM  COLON 
The  sectioned  surface  is  composed  mostly  of  yellow  ne- 
crotic tissue. 


Figure  18-12 

METASTATIC  ADENOCARCINOMA  FROM  COLON 
The  cystic  tumor  is  lined  by  shaggy  necrotic  tissue. 


Gross  Findings.  Metastatic  intestinal  carci- 
nomas are  bilateral  in  approximately  60  percent 
of  the  cases.  They  may  form  solid  masses,  but  are 
more  often  predominantly  cystic.  They  are  fre- 
quently large,  with  a median  largest  dimension 
of  1 1 cm  in  one  series  ( 39 ),  and  commonly  rupture 
preoperatively  or  during  their  removal.  Section- 
ing typically  reveals  friable  or  mushy  yellow  (fig. 
18-11),  red,  or  gray  tissue,  with  cysts  that  contain 
necrotic  tumor,  mucinous  or  clear  fluid,  or  fresh  or 
old  blood  (fig.  18-12).  An  occasional  tumor  contains 
multiple,  thin-walled  cysts  filled  with  mucinous  or 
clear  fluid,  simulating  closely  a mucinous  cys- 
tadenoma  or  cystadenocarcinoma  (fig.  18-13). 

Microscopic  Findings.  The  tumor  cells  typ- 
ically form  small  or  large  glands,  which  are  often 
arranged  in  a cribriform  pattern  (fig.  18-14); 
mucin-containing  goblet  cells  are  occasionally 
scattered  among  mucin-free  cells,  but  are  often 
absent.  Cysts  lined  by  well  differentiated  mucin- 
rich  epithelium  form  a prominent  component  of 
the  tumor  in  up  to  20  percent  of  the  cases  (fig. 
18-15)  (33,39).  Rarely,  the  tumor  has  the  pattern 


of  colloid  carcinoma.  Necrosis  is  common  and  often 
extensive,  forming  eosinophilic  masses  containing 
nuclear  dehris  within  cyst  and  gland  lumens  (dirty 
necrosis)  (figs.  18-14,  18-16);  this  finding  was  pres- 
ent in  all  the  cases  in  one  series  (39).  Two  other 
features  of  the  tumor  are  the  frequent  disposition 
of  glands  in  a ring  at  the  edge  of  the  necrotic 
material  (likened  to  a garland ) and  focal  segmental 
necrosis  of  the  glandular  epithelium  (39).  The 
glands  are  typically  lined  by  stratified  cells  with 
moderate  to  severe  cytologic  at}q)ia  and  frequent 
mitotic  figures  (fig.  18-16).  The  stroma  may  be 
desmoplastic,  edematous,  or  mucoid,  but  often 
simulates  ovarian  stroma,  containing  cells  resem- 
bling theca  externa  cells  or  theca  lutein  cells  in 
approximately  30  percent  of  the  cases  (39). 

We  have  seen  several  cases  in  which  the  rare 
clear  cell  adenocarcinoma  of  the  intestine  (37a) 
metastasized  to  the  ovary  (52a). 

Differential  Diagnosis.  The  most  difficult 
tumors  to  exclude  on  microscopic  examination  are 
primary  endometrioid  and  mucinous  adenocarci- 
nomas. In  two  series  totaling  50  cases  of  metastatic 
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Figure  18-13 
METASTATIC 
ADENOCARCINOMA 
EROM  COLON 
A multilocular  cystic  tumor 
with  necrotic  tissue  focaUy  ad- 
herent to  the  lining  simulates  a 
primary  mucinous  cystic  tumor. 
(Fig.  123  from  Young  RH,  Clem- 
ent PB,  Scully  RE.  Pathology  of 
the  ovary.  In:  Sternberg  SS,  ed. 
Diagnostic  surgical  pathology, 
Vol  2,  2nd  ed.  New  York:  Raven 
Press,  1994;2266.) 


Figure  18-14 

METASTATIC  ADENOCARCINOMA  FROM  COLON 
There  is  extensive  “dirty”  necrosis  of  tumor,  witlr  nuclear 
debris  within  amorphous  necrotic  tissue,  which  was  eosinophilic. 


Figure  18-15 

METASTATIC  ADENOCARCINOMA  EROM  COLON 
The  mucinous  epithelium  is  indistiirguishable  from  that 
of  a mucinous  borderline  tumor  of  intestinal  type.  Fig.  9 from 
Young  RH,  Scully  RE,  Metastatic  tumors  in  the  ovary.  A 
problem  oriented  approach  with  review  of  the  recent  litera- 
ture. Semin  Diagn  Pathol  1991;8:250-76.) 


342 


Secondary  (Including  Hematopoietic)  Tumors 


Figure  18-16 

METASTATIC  ADENOCARCINOMA  FROM  COLON 
A gland  lined  by  stratified  cells  with  prominent  nuclear 
at3?pia  and  mitotic  activity  contains  “dirty”  necrotic  debris. 
(Fig.  8 from  Young  RH,  Scully  RE.  Metastatic  tumors  in  the 
ovary.  A problem  oriented  approach  with  review  of  the  recent 
literature.  Semin  Diagn  Pathol  1991;8:250-76.) 


intestinal  cancers,  35  mimicked  endometrioid 
carcinoma,  6 mucinous  carcinoma,  and  9 mixed 
endometrioid  and  mucinous  carcinoma  (33,39). 
The  frequent  bilaterality  of  metastatic  intestinal 
carcinomas  contrasts  with  the  less  than  15  per- 
cent frequency  of  bilateral  involvement  in  cases 
of  primary  endometrioid  and  mucinous  carcino- 
mas. Endometrioid  adenocarcinomas  are  often 
cystic,  like  metastatic  intestinal  adenocarcino- 
mas, but  the  cysts  in  the  former  are  sometimes 
filled  with  chocolate  fluid,  usually  related  to  a 
background  of  endometriosis,  and  the  solid  com- 
ponent of  the  tumor  is  usually  more  homoge- 
neous and  less  often  necrotic. 

On  microscopic  examination  the  glands  of 
metastatic  intestinal  adenocarcinoma  are  typi- 
cally lined  by  more  poorly  differentiated  cells 
with  greater  nuclear  hyperchromatism,  loss  of 
polarity,  and  mitotic  activity  than  those  of  en- 
dometrioid adenocarcinomas  with  similar  de- 


grees of  glandular  differentiation.  In  addition, 
“dirty”  necrosis  is  usually  more  extensive  in  met- 
astatic intestinal  carcinomas,  but  it  may  also  be 
seen  in  endometrioid  adenocarcinomas.  Focal  seg- 
mental necrosis  of  glandular  lining  epithelium  is 
considerably  more  frequent  in  the  former  tumors 
as  well.  Foci  of  squamous  differentiation  occur  in 
approximately  one  third  of  endometrioid  carcino- 
mas, but  are  rare  in  intestinal  carcinomas;  adja- 
cent adenofibromatous  neoplasia  or  endometrio- 
sis strongly  favors  endometrioid  carcinoma. 
Immunostaining  may  be  additionally  helpful,  al- 
though not  definitive,  in  the  differential  diagno- 
sis. Carcinoembryonic  antigen  (CEA)  and  espe- 
cially some  of  its  epitopes,  are  demonstrable 
much  more  often  and  more  diffusely  in  colorectal 
adenocarcinomas  than  in  endometrioid  adeno- 
carcinomas (33,33b, 46)  and  the  reverse  is  true 
for  CA125  (31)  and  HAM-56  (33b,  40,41,52). 
Also,  vimentin  antibodies  have  been  shown  to 
decorate  diffusely  approximately  one  third  of 
endometrioid  adenocarcinomas  but  vimentin  is 
rare  and  then  only  focal  in  colonic  adenocarcino- 
mas that  resemble  endometrioid  adenocarcino- 
mas (32a).  Finally,  a cytokeratin  7-positive/cyto- 
keratin  20-negative  immunophenotype  has  been 
demonstrated  in  86  percent  of  endometrioid  car- 
cinomas in  contrast  to  none  of  16  metastatic 
colorectal  carcinomas;  and  conversely,  a c3doker- 
atin  7-negative/cytokeratin  20-positive  immuno- 
phenotype was  demonstrated  in  94  percent  of  the 
metastatic  colorectal  carcinomas  in  contrast  to 
none  of  64  endometrioid  carcinomas  (40a). 

Primary  mucinous  carcinomas  of  the  ovary 
have  a range  of  microscopic  appearances  that  do 
not  suggest  an  intestinal  carcinoma  in  most 
cases.  In  the  minority  of  cases  that  resemble 
bowel  cancers  microscopically  several  criteria 
distinguish  the  primary  tumors:  1)  the  much 
lower  frequency  of  bilaterality,  multinodularity, 
vascular-space  invasion,  and  surface  involve- 
ment; and  2)  less  variation  in  pattern  within  the 
tumor  in  most  of  the  cases.  Such  variation  is 
often  striking  in  metastatic  intestinal  carcino- 
mas (fig.  18-17 ).  An  admixture  of  carcinoma  with 
benign-appearing  and  borderline-appearing 
mucinous  epithelium  lining  glands  and  cysts 
would  seem  theoretically  to  favor  a mucinous  car- 
cinoma arising  on  the  background  of  a more  benign 
neoplastic  process,  but  use  of  such  a criterion  to 
exclude  metastatic  intestinal  adenocarcinoma  is 
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Figure  18-17 

METASTATIC  ADENOCARCINOMA  FROM  COLON 
The  upper  part  of  the  tumor  is  a cyst  lined  by  papillae, 
and  the  lower  part  is  a centrally  necrotic  array  of  small 
glands  lying  in  a desmoplastic  stroma. 


unreliable.  The  latter  occasionally  contains  a sim- 
ilar admixture  of  epithelia  as  a result  of  remark- 
able degrees  of  morphologic  maturation  of  the 
tumor  cells.  The  criterion  may  be  helpful,  however, 
near  one  end  of  the  spectrum  of  admixed  epithelia 
in  which  a small  area  of  carcinoma  is  encotmtered 
on  the  background  of  a large,  otherwise  benign-ap- 
pearing mucinous  tumor.  Such  an  admixture 
would  strongly  favor  a primary  carcinoma,  as  it 
would  be  unusual  for  a metastatic  intestinal  car- 
cinoma to  appear  benign  to  such  an  extent.  It 
occasionally,  however,  has  very  large  areas  sim- 
ulating a primary  borderline  tumor  of  intestinal 
type.  The  rare  metastatic  intestinal  clear  cell 
carcinoma  is  distinguished  from  secretory  en- 
dometrioid carcinoma  and  primary  clear  cell  car- 
cinoma of  the  ovary  by  the  usual  criteria  for 
differentiating  primary  and  metastatic  tumors 
(page  335),  as  well  as  by  immunohistochemical 
differences  (page  343)  (52a). 


Figure  18-18 

MUCINOUS  TUMOR  OF  OVARY  IN  PATIENT 
WITH  MUCINOUS  CYSTIC  TUMOR  OF  APPENDIX 

The  large  and  small  cystic  locales  were  filled  with  jelly- 
like  material. 

APPENDICEAL  TUMORS 

Ovarian  metastases  from  appendiceal  tumors 
may  be  seen  in  cases  of  adenocarcinoma,  includ- 
ing tumors  of  typical  intestinal  (59a,61),  colloid, 
and  signet-ring  cell  types  (57,59a);  carcinoid  tu- 
mors, which  are  almost  always  of  the  goblet  cell 
type  (53-56);  and  mucinous  epithelial  tumors  of 
low-grade  or  borderline  malignancy.  The  largest 
group  of  tumors  that  spread  from  the  appendix  to 
the  ovary  are  in  the  last  category  in  the  opinion 
of  some  investigators  (58,59b, 62)  but  others  in- 
terpret the  ovarian  tumors  in  such  cases  as  inde- 
pendent primary  tumors  (60)  (page  100  ).  If  these 
low-grade  appendiceal  tumors  are  excluded,  only 
about  40  appendiceal  carcinomas  with  ovarian 
metastases  have  been  reported.  In  about  one  third 
of  the  cases  the  ovarian  involvement  accounted  for 
the  presenting  manifestation. 

Patients  with  low-grade  mucinous  tumors  of  the 
appendix,  which  t3^ically  appear  as  mucoceles  on 
gross  examination  but  can  appear  grossly  normal, 
may  have  microscopically  similar  tumors  in  one  or 
both  ovaries  accompanied  by  “pseudom3rxoma 
peritonei”  (58,60,62).  Laparotomy  in  such  cases 
typically  discloses  large  cystic  ovarian  tumors, 
which  are  frequently  bilateral  and  multilocular 
(fig.  18-18).  The  relations  among  the  ovarian  tu- 
mors, appendiceal  tumors,  and  peritoneal  dis- 
ease in  such  cases  are  discussed  on  page  99. 
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Figure  18-19 

METASTATIC  CARCINOID  TUMOR 

The  smaller  tumor  is  solid;  the  larger  one  contains  nu- 
merous cysts,  which  were  lined  by  the  tumor  cells.  (Fig.  25 
from  Scully  RE.  Recent  progress  in  ovarian  cancer.  Human 
Pathol  1970;1:73-98.) 

CARCINOID  TUMORS 

General  Features.  In  the  largest  series  of 
pure  carcinoid  tumors  metastatic  to  the  ovary  the 
age  of  the  35  patients  ranged  from  21  to  82  years, 
with  a median  of  57  years;  10  of  the  tumors  were 
found  at  autopsy  (59).  Forty  percent  of  the  women 
whose  metastases  were  discovered  at  operation 
had  the  carcinoid  syndrome,  and  some  of  them 
also  had  signs  and  symptoms  referable  to  intes- 
tinal or  ovarian  involvement.  Extraovarian  me- 
tastases were  found  in  at  least  90  percent  of  the 
cases.  One  third  of  the  patients  died  within  1 year, 
and  three  fourths  within  5 years;  6 patients, 
however,  were  asymptomatic  for  a median  period 
of  5 years  postoperatively.  All  4 patients  with  the 
carcinoid  syndrome  had  postoperative  relief,  2 for 
periods  of  over  3 years  after  removal  of  the  ovar- 
ian tumors.  Although  the  primary  tumors  were 
mostly  of  small-intestinal  origin  in  that  series,  on 
occasion  they  have  been  located  in  the  colon, 
stomach,  pancreas,  or  bronchus  (59). 

Goblet  cell  carcinoid  tumors  of  the  appendix 
spread  to  the  ovary  in  approximately  one  third 
of  the  cases,  and  in  over  half  these  cases  the 
patient  presents  with  an  ovarian  mass  (53-56). 
Typical  carcinoid  tumors  of  the  appendix  almost 
never  spread  to  the  ovary. 

Gross  Findings.  Most  metastatic  carcinoid 
tumors  are  bilateral.  They  may  be  large  and  are 
typically  predominantly  solid,  with  smooth  or 


Figure  18-20 

METASTATIC  CARCINOID  TUMOR 

Small  glands  are  scattered  in  a dense  fibrous  stroma.  (Fig. 
123  from  Serov  SF,  Scully  RE,  Sobin  LH.  Histological  typing  of 
ovarian  tumours.  International  Histological  Classification  of 
Tumours  No.  9.  Geneva:  World  Healtli  Organization,  1973.) 

bosselated  surfaces.  Sectioning  reveals  single  or 
confluent,  firm,  white  or  yellow  nodules,  which 
may  resemble  ovarian  fibromas  or  thecomas. 
Cysts  of  varying  size  are  occasionally  present 
and  are  typically  filled  with  clear,  watery  fluid, 
resulting  in  a gross  appearance  similar  to  that  of 
a cystadenofibroma  (fig.  18-19).  Necrosis  and 
hemorrhage  may  occur  but  are  usually  only 
focal.  Rare  carcinoid  tumors  form  predominantly 
cystic  ovarian  metastases.  Cyst  formation  is 
more  common  in  metastatic  goblet  cell  carcinoid 
tumors  than  in  other  types. 

Microscopic  Findings.  An  insular  pattern, 
similar  to  that  of  midgut  carcinoid  tumors,  is 
most  common,  but  glandular,  trabecular  (ribbon- 
like), mixed,  and  rarely,  solid  tubular  patterns 
(figs.  18-20,  18-21)  are  also  encountered.  Acini, 
which  are  characteristically  uniformly  small  and 
round,  are  common,  distributed  particularly  at 
the  periphery  of  islands  of  tumor  cells  (fig.  18- 
22);  the  lumens  typically  contain  a homogeneous 
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Figure  18-21 

METASTATIC  CARCINOID  TUMOR 

The  tumor  cells  form  solid  tubular  structures,  simulating 
a Sertoli  cell  tumor  (see  figure  11-4).  (Fig.  22.35  from  Young 
RH,  Scully  RE.  Metastatic  tumors  of  the  ovary.  In:  Kurman 
RJ,  ed.  Blaustein’s  pathology  of  the  female  genital  tract,  4th 
ed.  New  York:  Springer- Verlag,  1994:960.) 

eosinophilic  secretion  which  may  undergo  calci- 
fication, sometimes  in  the  form  of  psammoma 
bodies.  Cysts  and  follicle-like  spaces  lined  by  one 
or  a few  layers  of  neoplastic  cells  are  sometimes 
seen  (fig.  18-23).  Occasionally,  nests  of  tumor 
cells  disintegrate,  with  the  cells  separating  from 
one  another;  this  phenomenon  may  be  the  fore- 
runner of  cyst  formation.  With  rare  exceptions, 
the  carcinoid  tumor  is  the  only  ovarian  meta- 
static tumor  that  elicits  an  extensive  stromal 
proliferation  that  closely  resembles  an  ovarian 
fibroma  (fig.  18-20);  occasionally,  the  stroma  be- 
comes extensively  hyalinized.  The  cytologic  fea- 
tures of  the  tumors  are  as  seen  elsewhere;  in 
occasional  tumors  the  cells  have  abundant  eosin- 
ophilic cytoplasm  (fig.  18-24),  resembling  oxy- 
philic tumors  of  other  types  (see  Table  6-1). 

Metastatic  goblet  cell  carcinoid  tumors  have 
rounded  nests  and  glands  containing  both  goblet 
cells  and  argentaffin  or  argyrophil  cells  (fig.  18- 
25).  These  tumors  may  also  contain  aggregates 
of  signet- ring  cells  closely  resembling  a Kruken- 


Figure  18-22 

METASTATIC  CARCINOID  TUMOR 

The  gland  lumens  are  round;  the  nuclei  are  round  with 
coarse,  stippled  chromatin.  (Fig.  122  from  Serov  SF,  Scully 
RE,  Sobin  LH.  Histological  typing  of  ovarian  tumours.  In- 
ternational Histological  Classification  of  Tumours  No.  9. 
Geneva:  World  Health  Organization,  1973.) 

berg  tumor,  tubules,  cysts  filled  with  mucin,  and 
nests  of  tumor  cells  lying  in  pools  of  mucin. 

Differential  Diagnosis.  Metastatic  carcinoid 
tumors  are  similar  microscopically  to  primary 
ovarian  tumors  of  the  same  type.  The  differential 
diagnosis  has  been  discussed  on  page  293.  Meta- 
static carcinoid  tumors  may  be  confused  also  with 
adult  granulosa  cell  tumors  (page  178);  Sertoli  or 
Sertoli-Leydig  cell  tumors;  Brenner  tumors;  be- 
nign, borderline,  and  malignant  adenofibromas 
and  cystadenofibromas;  and  adenocarcinomas  of 
various  types.  The  sex  cord-like  formations  of 
Sertoli-Leydig  cell  tumors  may  resemble  the  rib- 
bons of  the  trabecular  carcinoid  but  the  latter  are 
usually  longer  and  thicker  and  have  a more  orderly 
architecture.  Confusion  may  be  caused  by  the  oc- 
casional presence  of  a carcinoid  component,  which 
is  usually  minor  in  extent,  in  Sertoli-Leydig  cell 
tumors  with  mucinous  heterologous  elements.  We 
have  seen  only  two  heterologous  Sertoli-Leydig 
cell  tumors  with  a carcinoid  component  that  was 
large  enough  to  be  visible  on  gross  examination. 
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Figure  18-23 

METASTATIC  CARCINOID  TUMOR 
Follicle-like  spaces  are  present.  (Fig.  25  from  Young  RH, 
Scully  RE.  Metastatic  tumors  in  the  ovary.  A problem  ori- 
ented approach  with  a review  of  the  recent  literature.  Semin 
Diagn  Pathol  1991;8:250-76.) 

Even  in  such  tumors  the  finding  of  distinctive 
patterns  of  Sertoli-Leydig  cell  tumor  enable  one 
to  make  the  correct  diagnosis. 

The  fibromatous  stroma  of  a Brenner  tumor 
may  be  indistinguishable  from  that  of  an  occa- 
sional metastatic  carcinoid  tumor  but  the  epithe- 
lial nests  of  the  former  contain  cells  of  urothelial 
type,  with  oval,  pale,  grooved  nuclei,  rather  than 
the  cells  of  carcinoid  tumors  with  their  charac- 
teristic round  nuclei  containing  stippled  chroma- 
tin. Benign  and  malignant  adenofibromas  and 
endometrioid  adenocarcinomas  containing  small 
acini  are  generally  readily  distinguished  from 
carcinoid  tumors  by  the  differing  patterns  and 
cytologic  features  of  these  tumors.  A metastatic 
breast  carcinoma  with  a prominent  insular  pat- 
tern may  simulate  a carcinoid  tumor. 

If  a carcinoid  tumor  is  difficult  to  diagnose, 
more  thorough  sampling;  histochemical  staining 
for  argentaffin  and  argyrophil  granules;  immu- 
nohistochemical  staining  for  chromogranin, 
neuron-specific  enolase,  peptide  hormones,  and 


Figure  18-24 

METASTATIC  CARCINOID  TUMOR 
The  tumor  cells  have  abundant  cytoplasm,  which  was 
eosinophilic.  The  nuclei  are  round  with  stippled  chromatin. 
(Fig.  31  from  Young  RH,  Scully  RE.  Metastatic  tumors  in  the 
ovary.  A problem  oriented  approach  with  a review  of  the 
recent  literature.  Semin  Diagn  Pathol  1991;8:250-76.) 


Figure  18-25 

METASTATIC  GOBLET  CELL  CARCINOID  TUMOR 
Solid  tubules  contain  goblet  cells  and  cells  with  dense 
cytoplasm,  which  were  argentaffin. 
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serotonin;  and  an  electron  microscopic  search  for 
dense  core  granules  should  resolve  the  problem. 
Some  of  the  above-mentioned  tumors  in  the  dif- 
ferential diagnosis,  however,  may  stain  similarly, 
contain  occasional  dense  core  granules,  or  both. 
Adenocarcinomas  of  the  stomach,  intestine,  and 
ovary  may  contain  scattered  argentaffin  or 
argyrophil  cells  but  the  diagnosis  of  goblet  cell 
carcinoid  tumor  should  be  reserved  for  cases  in 
which  the  distinctive  pattern  of  small  nests  char- 
acteristic of  that  tumor  is  present.  Distinction  of 
a metastatic  goblet  cell  carcinoid  tumor  from  the 
rare  primary  form  may  be  difficult  and  depends 
on  knowledge  of  the  distribution  of  disease  and 
the  presence  or  absence  of  a dermoid  or  epider- 
moid cyst,  which  may  be  associated  with  the 
latter  tumor;  bilaterality  and  extraovarian 
spread  strongly  favor  metastasis.  Metastatic 
goblet  cell  carcinoid  tumors  of  the  ovary  have 
been  reported  much  more  often  than  primary 
tumors  of  the  same  type. 

TUMORS  OF  THE  PANCREAS, 
BILIARY  TRACT,  AND  LIVER 

Pancreatic  adenocarcinomas  account  for  up  to 
10  percent  of  ovarian  metastases  that  present 
clinically  as  ovarian  masses  (66a, 66c).  These  tu- 
mors are  typically  bilateral,  large,  cystic,  and 
multiloculated,  and  may  mimic  closely  primary 
mucinous  tumors  of  the  ovary  (fig.  18-26)  (68). 
Microscopic  examination  of  metastatic  pancreatic 
tumors,  which  are  usually  ductal  adenocarcino- 
mas, shows  var}dng  degrees  of  differentiation, 
with  cysts  resembling  those  of  ovarian  mucinous 
cystadenomas  (fig.  18-27),  borderline  tumors,  and 
well  differentiated  cystadenocarcinomas  as  well  as 
areas  of  infiltrating  small  glands  and  single  cells. 
The  features  that  are  helpful  in  identifying  a 
mucinous  tumor  as  metastatic  from  the  pancreas 
are  similar  to  those  used  for  recognizing  metastatic 
intestinal  carcinomas,  with  surface  implantation 
being  an  important  criterion  (fig.  18-28).  Adeno- 
carcinomas of  the  pancreas  with  a microglandular 
pattern  (65a)  may  spread  to  the  ovary  and  mimic 
a primary  or  metastatic  ovarian  carcinoid  tumor 
(fig.  18-29),  but  do  not  contain  argyrophil  cells. 
Six  percent  of  Krukenberg  tumors  in  one  series 
were  primary  in  the  pancreas  (66b). 

Metastatic  tumors  from  the  gallbladder  and 
bile  ducts  are  rarely  encountered  by  the  surgeon. 


Figure  18-26 

METASTATIC  ADENOCARCINOMA  FROM  PANCREAS 

The  appearance  is  indistinguishable  from  that  of  a pri- 
mai’y  mucinous  cystic  tumor. 

They  are  typically  solid.  Microscopic  examina- 
tion may  disclose  the  characteristic  small  irreg- 
ular glands  that  are  present  in  the  primary 
tumor  or  an  appearance  that  simulates  a pri- 
mary endometrioid  or  mucinous  carcinoma,  or 
even  a cystadenofibroma  of  the  ovary  (fig.  18-30) 
(69).  Rarely,  the  ovarian  metastatic  tumor  is  of 
the  Krukenberg  type  (64,65). 

Spread  of  hepatocellular  carcinoma  to  the 
ovary  is  unusual  and  is  most  often  an  incidental 
autopsy  finding,  but  a few  clinically  important 
cases  have  been  reported  (66,67).  One  patient 
had  bilateral  ovarian  tumors  discovered  at  the 
same  time  as  the  hepatic  tumor.  In  another 
woman  the  hepatic  tumor  was  detected  by  radio- 
logic  investigation  after  bilateral  ovarian  tumors 
had  been  removed  (fig.  18-31).  In  two  other  cases 
unilateral  ovarian  tumors  were  discovered  within 
1 year  after  the  hepatic  tumor  was  diagnosed. 
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Figure  18-27 

METASTATIC  ADENOCARCINOMA  FROM  PANCREAS 
The  lining  epithelium  is  indistinguishable  from  that  of  a 
slightly  atypical  mucinous  cystadenoma.  (Fig,  11  from  Young 
RH,  Scully  RE.  Metastatic  tumors  in  the  ovary.  A problem 
oriented  approach  with  review  of  recent  literature.  Semin 
Diagn  Pathol  1991;8:250-76.) 


FROM  PANCREAS 

A surface  implant  with  a desmoplastic  stroma  is  present. 
The  intraovarian  tumor  was  a large  cyst  lined  by  moderately 
differentiated  cells  (bottom). 


Figure  18-29 

METASTATIC  PANCREATIC  ADENOCARCINOMA 
WITH  MICROGLANDULAR  PATTERN 
Islands  of  tumor  cells  contain  numerous  small  acini.  The 
tumor  mimics  a carcinoid  tumor  (see  figure  18-22).  (Fig.  20 
from  Young  RH,  Scully  RE.  Metastatic  tumors  in  the  ovary. 
A problem  oriented  approach  with  review  of  recent  litera- 
ture. Semin  Diagn  Pathol  1991;8:250-76.) 


Microscopic  examination  has  shown  features 
characteristic  of  hepatocellular  carcinoma  except 
for  one  case  in  which  cysts  were  prominent.  Rare 
cholangiocarcinomas  (67 ) and  at  least  one  hepato- 
blastoma ( 63 ) have  metastasized  to  the  ovary. 

The  major  differential  diagnosis  of  metastatic 
hepatocellular  carcinoma  involves  hepatoid  yolk 
sac  tumor  (page  247 ),  primary  hepatoid  carcinoma 
(page  323),  and  metastatic  hepatoid  carcinomas 
from  the  stomach  and  lung.  The  finding  of  bile  in 
the  ovarian  tumor  favors  the  diagnosis  of  meta- 
static hepatocellular  carcinoma. 

BREAST  CARCINOMA 

General  Features.  Ovarian  metastases  are 
found  at  autopsy  in  10  to  20  percent  of  patients 
with  breast  cancer  (74,84,85 ) and  in  approximately 
30  percent  of  patients  who  have  had  therapeutic 
oophorectomy  for  metastatic  breast  cancer  (75, 
77,78,80,81).  In  one  series  of  cases,  17  percent  of 
the  ovarian  metastases  clinically  simulated  a 
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Figure  18-30 

METASTATIC  ADENOCARCINOMA 
FROM  GALLBLADDER 

Cystically  dilated  glands  lined  by  minimally  atypical 
epithelium  lie  in  a fibromatous  stroma,  mimicking  a cyst- 
adenofibroma  (see  figure  6-5). 

primary  ovarian  tumor,  a frequency  surpassed 
only  by  that  of  colon  cancer  as  a mimic  of  a 
primary  ovarian  tumor  (87a).  Sometimes,  the 
ovarian  metastatic  tumor  is  evident  before  the 
detection  of  the  primary  tumor  (87);  9 of  76  cases 
in  one  study,  which  included  numerous  consul- 
tation cases,  were  in  this  category  (72).  Although 
ovarian  metastases  of  breast  cancer  are  usually 
accompanied  by  other  intra-abdominal  metasta- 
ses, involvement  was  limited  to  the  ovary  in  13 
percent  of  the  cases  in  one  series  (73).  Lobular 
carcinomas,  including  those  of  signet-ring  cell 
type,  spread  to  the  ovary  more  frequently  than 
ductal  carcinomas;  in  one  study  36  percent  of  the 
former  metastasized  to  the  ovaries  in  contrast  to 
only  2.6  percent  of  the  latter  (74).  Because  of  the 
greater  frequency  of  ductal  carcinoma,  however, 
approximately  75  percent  of  ovarian  metastases  of 
breast  cancer  are  of  the  ductal  t3Tie  (72). 

Gross  Findings.  Both  ovaries  are  involved  in 
approximately  two  thirds  of  the  cases  (fig.  18-32) 


Figure  18-31 

METASTATIC  HEPATOCELLULAR  CARCINOMA 
Pale  yeUow  and  green  nodules  are  seen  on  the  sectioned  surface. 


(70,72,73,76,83).  The  surfaces  are  often  irregular 
due  to  the  presence  of  discrete  or  confluent  nodules 
(fig.  18-32),  and  sectioning  reveals  typically  firm  or 
gritty,  white  nodules  of  various  sizes.  When  the 
organ  is  replaced  by  tumor,  it  is  transformed  into 
a smooth-surfaced  or  bosselated  mass;  cysts  are 
present  in  about  20  percent  of  the  cases  (fig. 
18-33)  (72),  and  rarely,  the  tumor  is  entirely 
cystic.  Exceptionally,  papillae  are  evident  on 
gross  examination.  Tumors  larger  than  5 cm  ac- 
counted for  only  15  percent  of  the  cases  in  one 
study,  which  included  both  autopsy  and  thera- 
peutic-oophorectomy cases  (73). 

Microscopic  Findings.  In  cases  of  meta- 
static ductal  carcinoma,  tubular  glands,  islands, 
and  small  clusters  of  cells  are  common  (fig.  18-34); 
in  cases  of  lobular  carcinoma  parallel  cords  of  cells 
are  frequent  (fig.  18-35).  Lobular  carcinomas  may 
also  have  an  insular  pattern  (fig.  18-36).  A pure 
cribriform  pattern  is  infrequent  but  focal  cribri- 
form areas  are  common  in  ductal-type  metastases, 
and  rarely,  such  tumors  contain  papillae.  In  ap- 
proximately half  the  cases,  at  least  a portion  of  the 
tumor  has  a diffuse  pattern,  which  is  more  com- 
mon in  cases  of  metastatic  lobular  carcinoma. 

Occasionally,  the  tumor  cells  of  either  subtype 
grow  as  single  cells.  Admixtures  of  several  pat- 
terns may  be  seen.  In  premenopausal  women, 
small  deposits  are  often  seen  in  the  highly  vas- 
cular theca  interna  of  a graafian  follicle  or  in  the 
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Figure  18-32 

METASTATIC  CARCINOMA 
FROM  BREAST 
Multiple  confluent  nodules  of 
tumor  are  present  on  the  external 
(right)  and  sectioned  (left)  surfaces. 


Figure  18-33 

METASTATIC  CARCINOMA  FROM  BREAST 
The  sectioned  surface  shows  predominantly  solid  tissue 
containing  numerous  small  cysts. 

granulosa  or  theca  layer  of  a corpus  luteum. 
Signet-ring  cells  are  usually  not  conspicuous  un- 
less the  primary  tumor  contains  them,  but  occa- 
sionally, a metastatic  breast  cancer  is  a Kruken- 
berg  tumor  (78,82).  The  stroma  of  the  tumor 
varies  from  sparse  to  abundant;  it  is  rarely  lutein- 
ized in  contrast  to  metastatic  colorectal  carcinoma. 
Lymphatic  invasion  in  the  ovary  was  seen  in  15 
percent  of  the  cases  in  one  series  (73). 


Figure  18-34 

METASTATIC  CARCINOMA 
FROM  BREAST,  DUCTAL  TYPE 
The  tumor  cells  are  growing  as  small  nests  and  glands. 
(Fig.  19  from  Young  RH,  Scully  RE.  Metastatic  tumors  in  the 
ovary.  A problem  oriented  approach  with  review  of  the  recent 
literature.  Semin  Diagn  Pathol  1991;8:250-76.) 

Differential  Diagnosis.  Rare  predominantly 
glandular  metastatic  breast  cancers  resemble  sur- 
face epithelial  adenocarcinomas,  particularly 
those  of  endometrioid  type;  other  metastatic  breast 
cancers  simulate  undifferentiated  carcinomas. 
With  regard  to  these  differential  diagnoses,  the 
authors  of  one  study  (71)  reported  that  a patient 
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Figure  18-35 

METASTATIC  CARCINOMA 
FROM  BREAST,  LOBULAR  TYPE 
The  tumor  cells  are  growing  in  cords.  (Fig.  22.11  from 
Young  RH,  Scully  RE.  Metastatic  tumors  of  the  ovary.  In: 
Kurman  RJ,  ed.  Blaustein’s  pathology  of  the  female  genital 
tract.  New  York:  Springer- Verlag,  1994;948.) 

with  breast  carcinoma  and  a subsequent  carci- 
noma in  the  ovary  was  three  times  as  likely  to  have 
a primary  ovarian  carcinoma  as  a metastatic 
tumor  from  the  breast.  Occasionally,  other  neo- 
plasms enter  the  differential  diagnosis.  An  insular 
pattern  may  mimic  that  of  a carcinoid  tumor  (page 
291)  or  a metastatic  desmoplastic  small  round  cell 
tumor  with  divergent  differentiation  (page  357).  A 
metastatic  breast  carcinoma  with  a diffuse  or  in- 
sular pattern,  particularly  one  of  the  lobular  type, 
may  also  simulate  a granulosa  cell  tumor  (page 
170).  Staining  of  an  ovarian  neoplasm  immunohis- 
tochemically  for  gross  cystic  disease  fluid  protein- 
15  (GCDFP-15)  (fig.  18-37)  may  help  to  distin- 
guish metastatic  breast  carcinoma  from  a 
primary  ovarian  carcinoma  and  other  neoplasms 
with  which  it  may  be  confused  (79).  In  one  study, 
11  of  14  ovarian  metastatic  breast  carcinomas 
exhibited  strong  cytoplasmic  staining,  usually  in 
a paranuclear  pattern;  in  contrast,  7 ovarian 
metastases  of  other  tumors  and  32  primary  ovar- 
ian carcinomas  failed  to  stain  (79).  In  a similar 


Figure  18-36 

METASTATIC  CARCINOMA 
FROM  BREAST,  LOBULAR  TYPE 
The  tumor  cells  are  growing  in  closely  packed  islands, 
which  resemble  those  of  an  insular  granulosa  cell  tumor.  (Fig. 
22.12  from  Young  RH,  Scully  RE.  Metastatic  tumors  of  the 
ovary.  In:  Kurman  RJ,  ed.  Blaustein’s  pathology  of  the 
female  genital  tract.  New  York:  Springer-Verlag,  1994;948.) 

study  only  4 percent  of  primary  ovarian  carcino- 
mas were  positive  in  contrast  to  53  percent  of 
primary  lobular  carcinomas  and  77  percent  of 
primary  ductal  carcinomas  of  the  breast  (86). 
Staining  for  GCDFP-15  and  an  absence  of  stain- 
ing for  desmin  establishes  the  diagnosis  of  met- 
astatic breast  carcinoma  when  the  differential 
diagnosis  involves  desmoplastic  small  round  cell 
tumor  with  divergent  differentiation.  Rarely,  the 
diffuse  patterns  and  occasional  cord-like  pat- 
terns of  malignant  lymphoma  and  leukemic  in- 
filtration of  the  ovary  cause  a problem  in  diagno- 
sis (pages  363  and  366). 

RENAL  TUMORS 

Ten  cases  of  clinically  detected  ovarian  metas- 
tases of  renal  cell  carcinoma  have  been  reported 
(90,91).  In  six  patients,  the  ovarian  tumor  was 
discovered  first,  leading  to  an  initial  misdiagno- 
sis of  primary  ovarian  clear  cell  carcinoma  in 
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Figure  18-37 

METASTATIC  CARCINOMA 
FROM  BREAST,  DUCTAL  TYPE 

The  tumor  cells  are  immunoreactive  for  gross  cystic 
disease  fluid  protein  (GCDFP)-15. 

three  cases.  The  renal  tumors  were  discovered 
within  a short  interval  in  most  of  these  cases  but 
one  remained  undetected  for  8 years.  The  renal 
tumors  were  usually  well  differentiated  clear  cell 
carcinomas.  Microscopic  examination  of  the 
ovarian  metastases  showed  diffuse  sheets  or 
nests  of  clear  cells  or  tubules  lined  by  clear  cells 
and  filled  with  eosinophilic  fluid  or  blood;  a prom- 
inent sinusoidal  vascular  pattern  was  almost  al- 
ways present  (fig.  18-38).  One  patient  with  a 
renal-pelvic  transitional  cell  carcinoma  had  an 
ovarian  metastatic  tumor  at  presentation  (88) 
and  another  had  ovarian  spread  after  4 years 
(89).  One  child  with  a renal  rhabdoid  tumor  pre- 
sented with  an  ovarian  metastasis  initially  mis- 
interpreted as  a granulosa  cell  tumor  (92). 

In  contrast  to  metastatic  renal  cell  carcinomas, 
primary  clear  cell  carcinomas  of  the  ovary  have  an 
additional  tubulocystic  or  papillary  component,  or 
both;  hobnail  cells;  and  intraluminal  mucin  in 
most  of  the  cases.  The  latter  two  features,  in  con- 
trast, are  exceptional  in  renal  cell  carcinomas.  In 


Figure  18-38 

METASTATIC  RENAL  CELL  CARCINOMA 
The  tumor  cells  have  ahundant  clear  cytoplasm;  the 
pattern  of  dilated  sinusoids  is  characteristic.  (Fig.  16  from 
Young  RH,  Scully  RE.  Metastatic  tumors  in  the  ovary.  A 
problem  oriented  approach  with  review  of  the  recent  litera- 
ture. Semin  Diagn  Pathol  1991;8:250-76.) 

addition,  the  typical  sinusoidal  vascular  frame- 
work of  renal  cell  carcinoma  is  not  a feature  of 
ovariam  clear  cell  carcinoma.  In  cases  of  clear  cell 
carcinoma  of  the  ovary  without  hobnail  cells  or 
mucin  secretion,  radiologic  evaluation  of  the  kidney 
may  be  necessary  to  exclude  a renal  cell  carcinoma. 
Differentiation  of  ovarian  transitional  cell  carcino- 
mas from  metastatic  renal  tumors  of  the  same  cell 
type  is  based  on  the  same  criteria  used  in  distin- 
guishing the  former  from  metastatic  transitional 
cell  carcinomas  of  the  urinary  bladder  (page  356). 

PULMONARY  AND 
MEDIASTINAL  TUMORS 

Approximately  5 percent  of  women  with  lung 
cancer  have  ovarian  metastases  at  autopsy,  and 
rarely,  the  metastatic  tumor  precedes  the  discov- 
ery of  the  pulmonary  tumor  or  is  found  simulta- 
neously (97).  Small  cell  carcinoma  accounts  for 
most  metastatic  tumors  from  the  limg  (fig.  18-39), 
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Figure  18-39 

METASTATIC  SMALL  CELL  CARCINOMA  FROM  LUNG 

The  tumor  has  a trabecular  pattern.  (Fig.  24  from  Young 
RH,  Scully  RE.  Metastatic  tumors  in  the  ovary.  A problem 
oriented  approach  with  review  of  the  recent  literature. 
Semin  Diagn  Pathol  1991;8:250-76.) 

followed  by  adenocarcinoma  and  large  cell  carci- 
noma. When  a patient  has  a pulmonary  and  ovarian 
neoplasm  it  can  be  difficult  to  decide  which  tumor  is 
primary  (97).  When  the  histologic  features  are  typ- 
ical of  a lung  carcinoma,  a pulmonary  origin  is 
probable.  Small  cell  carcinomas  of  pulmonary 
type  may  be  primary  in  the  ovary  (94)  but  are 
generally  unassociated  with  pulmonary  metas- 
tasis (page  320).  The  usual  presence  of  a surface 
epithelial  component  in  the  ovarian  tumor  pro- 
vides strong  evidence  for  an  ovarian  origin. 

Three  patients  have  had  mediastinal  small 
cell  carcinoma,  apparently  of  thymic  origin,  and 
ovarian  metastasis  at  the  time  of  presentation 
(93).  Rare  thymomas  (95)  and  one  neuroblas- 
toma of  the  posterior  mediastinum  (96)  have 
metastasized  to  the  ovary. 

MALIGNANT  MELANOMA 

Patients  with  malignant  melanoma  have  ovar- 
ian involvement  at  autopsy  in  almost  20  percent  of 
the  cases  (98);  ovarian  metastasis  from  malignant 
melanoma  that  is  detectable  during  life  is  much 
less  common.  Although  some  patients  have  a 
known  primary  tumor  and  evidence  of  metastasis 
elsewhere,  isolated  ovarian  spread  is  seen  occasion- 
ally, sometimes  with  a negative  or  remote  history  of 
a primary  melanoma  (100).  Ovarian  metastatic 
melanomas  are  bilateral  in  45  percent  of  the  cases 
(99,100).  On  gross  examination  there  are  no  dis- 


Figure  18-40 

METASTATIC  MELANOMA 
The  tumor  has  a bosselated  external  surface;  the  sectioned 
surface  is  black. 


tinctive  features  except  for  black  or  brown  color- 
ation in  some  cases  (figs.  18-40,  18-41).  The  most 
common  of  the  many  microscopic  appearances  is 
a diffuse  proliferation  of  large  cells  with  abrm- 
dant  eosinophilic  cytoplasm  (fig.  18-42)  and  nuclei 
with  prominent  nucleoli.  Occasional  tumors,  in 
contrast,  have  a predominant  or  even  exclusive 
population  of  small  cells  with  scanty  c3doplasm 
(fig.  18-43).  Although  spindle  cells  may  be  seen, 
they  are  generally  inconspicuous.  In  one  series  of 
metastatic  melanomas  prominent  nucleoli  were 
seen  in  65  percent  of  the  cases  and  numerous 
intranuclear  pseudoinclusions  of  cytoplasm  in  25 
percent  ( 100).  Melanin  pigment  was  inconspicuous 
or  absent  in  approximately  half  the  cases  in  two 
large  series  ( 99, 1 00 ) . A helpful  diagnostic  feature 
of  many  metastatic  melanomas  is  the  presence 
of  discrete  rounded  aggregates  with  a nevoid 
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Figure  18-41 

METASTATIC  MELANOMA 
The  sectioned  surface  is  pale  yellow  with  focal  hemorrhage. 


appearance.  One  confusing  feature  of  metastatic 
melanoma  in  the  ovary,  seen  in  approximately 
40  percent  of  the  cases,  is  the  presence  of  follicle- 
like spaces  (figs.  18-42,  18-43)  (100). 

Metastatic  melanoma  must  be  distinguished 
from  the  rare  primary  malignant  melanoma, 
which  usually  arises  in  the  wall  of  a dermoid 
cyst.  The  cyst  may  show  junctional  activity  be- 
neath its  squamous  lining  cells;  rarely,  another 
teratomatous  component,  such  as  struma  ovarii, 
accompanies  the  primary  melanoma.  In  cases  of 
apparently  pure  ovarian  melanoma  without  an 
obvious  primary  tumor  elsewhere  an  occult  pri- 
mary tumor  should  be  searched  for.  If  there  is  no 
evidence  of  the  latter  it  remains  possible  that  a 
primary  cutaneous  melanoma  that  had  re- 
gressed was  the  source  of  the  ovarian  tumor.  In 
such  cases  bilaterality,  growth  of  the  ovarian 
tumor  in  the  form  of  multiple  nodules,  or  both 
strongly  suggest  metastasis  even  in  the  absence 
of  a known  primary  tumor. 

The  presence  of  follicle-like  spaces  in  some 
metastatic  melanomas  has  suggested  the  diag- 
nosis of  granulosa  cell  tumor  (fig.  18-42)  (100); 
this  differential  diagnosis  is  discussed  on  pages 
178  and  186.  When  follicle-like  spaces  are  found 
in  a metastatic  melanoma  with  small  cells,  the 


Figure  18-42 

METASTATIC  MELANOMA 
The  tumor  contains  several  folhcle-like  spaces  and  the  tumor 
cells  have  abundant  cytoplasm,  which  was  eosinophilic,  impart- 
ing a resemblance  to  a juvenile  granulosa  ceU  tumor  (see  figure 
9-23).  (Fig.  26  from  Young  RH,  Scully  RE.  Metastatic  tumors  in 
the  ovary.  A problem  oriented  approach  with  review  of  the  recent 
literature.  Semin  Diagn  Pathol  1991;8:250-76.) 


Figure  18-43 

METASTATIC  MELANOMA 
The  tumor  contains  many  follicle-like  spaces  and  the  cells 
are  small  with  scanty  cytoplasm,  imparting  a resemblance  to 
a small  cell  carcinoma  of  hypercalcemic  type  (see  figure  17-10). 
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Tlie  cells  sun’ounding  a follicle-like  space  are  immunoreac- 
tive  for  HMB-45.  (Fig.  27  from  Young  RH.  Scully  RE.  Metastatic 
tumors  in  the  ovary.  A problem  oriented  approach  with  review 
of  the  recent  literature.  Semin  Diagn  Pathol  1991;8:250-76. ) 


diagnosis  of  small  cell  carcinoma  of  hypercalce- 
mic  type  may  be  suggested  (fig.  18-43)  (page 
316).  Metastatic  melanoma,  particularly  if  it  is 
amelanotic,  may  resemble  a lipid-poor  steroid  cell 
tumor  if  the  cells  have  abundant  cytoplasm,  or  an 
adult  granulosa  cell  tumor  if  they  do  not  (99);  in 
a pregnant  patient  pregnancy  luteoma,  which 
may  also  be  in  the  form  of  multiple  nodules,  may 
be  suggested.  Also,  melanin  can  be  misinter- 
preted as  lipochrome  pigment,  which  may  be 
present  in  steroid  cell  tumors  and  impart  a dark 
green-brown  or  almost  black  color  to  the  neo- 
plasm. Some  metastatic  melanomas  mimic  sur- 
face epithelial  carcinomas,  especially  transi- 
tional cell  and  undifferentiated  carcinomas.  The 
diagnosis  of  metastatic  melanoma  may  be  con- 
firmed in  these  problem  cases  by  the  immuno- 
histochemical  demonstration  of  S-100  protein 
and  HMB-45  (fig.  18-44)  and  a failure  to  stain  for 
various  antigens  characteristic  of  other  neo- 
plasms in  the  differential  diagnosis. 


MISCELLANEOUS  TUMORS 

Urinary  Tract  Tumors 

It  may  be  difficult  to  distinguish  between  a rare 
metastatic  urothelial  tumor  and  a primary  transi- 
tional cell  neoplasm  ( 113).  In  borderline  and  malig- 
nant Brenner  tumors,  however,  foci  of  benign  Bren- 
ner tumor  are  also  present,  often  accompanied  by 
benign  mucinous  epithelium.  In  primary  transi- 
tional cell  carcinomas  components  of  other  sur- 
face epithelial  carcinomas  are  also  detectable  in 
most  cases.  If  a urinary  tract  carcinoma  is  present, 
the  extent  of  its  invasion,  as  well  as  various  fea- 
tures that  favor  a primary  or  metastatic  ovarian 
tumor,  have  to  be  considered  in  the  differential 
diagnosis.  Finally,  primary  urinary  tract  transi- 
tional cell  tumors  are  almost  always  stained  by 
cytokeratin-20,  whereas  ovarian  tumors  of  this  type 
are  very  rarely  stained  (107).  Three  signet-ring  cell 
carcinomas  of  the  bladder  have  been  the  source  of 
Krukenberg  tumors  (111),  and  we  have  also  seen 
two  metastatic  urachal  adenocarcinomas  that  sim- 
ulated primary  mucinous  cystic  tumors  ( 107a). 

N eur  oblastoma 

Twenty-five  to  50  percent  of  females  with  adre- 
nal neuroblastoma  have  ovarian  involvement  at 
autopsy,  and  clinically  significant  metastases  are 
occasionally  seen  (110).  In  one  case  there  was 
bilateral  ovarian  involvement  at  presentation,  and 
in  two  other  cases  ovarian  metastatic  tumor 
caused  the  initial  clinical  manifestations.  Bilater- 
ality, absence  of  an  association  with  a teratoma, 
and  the  presence  of  a known  primary  tumor  else- 
where are  helpful  in  the  recognition  of  an  ovar- 
ian neuroblastoma  as  metastatic.  The  promi- 
nent fibrillary  background  of  neuroblastoma  and 
the  presence  ofWright  pseudorosettes  should  aid 
in  the  distinction  of  neuroblastoma  from  other 
small  cell  tumors  (see  Table  5-4),  and  immuno- 
histochemical  staining  and  electron  microscopic 
examination  may  be  helpful  in  difficult  cases. 

Rhabdomyosarcoma 

Eleven  rhabdomyosarcomas  metastatic  to  the 
ovary,  over  half  of  which  were  of  the  alveolar  type 
(fig.  18-45),  have  been  reported  (112).  The  ovarian 
tumors  have  rarely  caused  symptoms.  Primary 
alveolar  rhabdomyosarcoma  of  the  ovary  is  very 
rare  (page  315).  Embryonal  rhabdomyosarcoma 
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Figure  18-45 

METASTATIC  ALVEOLAR  RHABDOMYOSARCOMA 
Diagnostic  rhabdomyoblasts  are  not  visible.  (Fig.  29  from 
Young  RH,  Scully  RE.  Metastatic  tumors  in  tbe  ovary.  A 
problem  oriented  approach  witb  review  of  tbe  recent  litera- 
ture. Semin  Diagn  Patbol  1991;8:250-76.) 

metastatic  to  the  ovary  must  be  distinguished 
from  the  primary  form,  the  most  common  sub- 
type  of  primary  rhabdomyosarcoma  of  the  ovary 
(page  315).  All  these  tumors  must  be  differenti- 
ated from  other  highly  malignant  primary  and 
metastatic  small  cell  tumors  of  the  ovary,  most 
of  which  occur  in  young  patients  (see  Table  5-4). 
The  ovary  may  be  involved  also  by  rhabdomyo- 
sarcoma in  patients  with  bone  marrow  involve- 
ment and  a clinical  picture  simulating  that  of 
acute  leukemia  (112). 

Other  Sarcomas 

Rarely,  hemangiosarcomas,  several  of  which 
were  primary  in  the  breast  (105,106),  have  me- 
tastasized to  the  ovaries,  as  have  a few  Ewing 
sarcomas.  Also  reported  are  four  metastatic  leio- 
myosarcomas (one  primary  in  the  stomach,  two 
in  the  small  intestine,  and  the  fourth  in  the 
retrovesical  area),  and  single  examples  of  fibro- 
sarcoma of  the  anterior  abdominal  wall,  mesen- 
teric sarcoma  of  smooth  muscle  or  neural  type. 


osteosarcoma  of  the  maxilla,  chondrosarcoma  of 
the  rib,  and  chordoma  (112,114).  The  only  tumor 
in  this  group  that  caused  diagnostic  difficulty  was 
an  epithelioid  leiomyosarcoma  of  the  stomach  with 
a imilateral  ovarian  metastatic  tumor  that  pre- 
sented as  an  ovarian  mass  and  was  confused  with 
a Sertoli  cell  tumor  ( 110).  Clinical  findings  as  well 
as  the  results  of  immimohistochemical  staining 
help  in  the  diagnosis  of  the  above  tumors. 

Miscellaneous  Carcinomas 

Rare  thyroid  carcinomas  have  spread  to  the 
ovary,  including  one  case  in  which  ovarian  involve- 
ment was  detected  12  years  after  resection  of  the 
primary  tumor  (109).  Isolated  examples  of  head 
and  neck  carcinoma  metastatic  to  the  ovary  have 
been  documented.  One  30-year-old  woman  had 
symptomatic  ovarian  metastases  10  years  after  re- 
section of  an  adenoid  cystic  carcinoma  of  the  sub- 
mandibular gland  (104)  and  we  have  seen  an  im- 
published  case  of  a young  woman  who  had  bilateral 
symptomatic  ovarian  metastases  11  years  after 
treatment  of  a similar  tumor  of  the  parotid 
gland.  Two  Merkel  cell  tumors  primary  in  the 
skin  of  the  groin  metastasized  to  the  ovary  ( 102 ). 

Peritoneal  Tumors 

Secondary  ovarian  involvement  by  malignant 
mesothelioma  is  common  (101,103).  In  most 
cases  the  tumor  is  confined  to  the  surface  of  the 
ovary  (fig.  18-46),  but  parenchymal  invasion 
may  be  prominent  (fig.  18-47).  When  ovarian 
involvement  dominates  the  clinical  presenta- 
tion, differentiation  from  a primary  ovarian  can- 
cer may  be  a problem.  In  one  series  of  cases  ( 101 ), 
most  of  the  ovarian  tumors  were  initially  misin- 
terpreted as  primary  neoplasms  of  various  types, 
ranging  from  surface  epithelial  carcinomas  to 
germ  cell  tumors  to  steroid  cell  tumors.  Immu- 
nohistochemical  staining  may  be  necessary  to 
distinguish  among  these  various  tumors  (page 
73).  Rarely,  malignant  mesothelioma  is  primary 
in  the  ovary  ( 101 ) (page  329).  The  differentiation 
of  primary  peritoneal  and  ovarian  serous  carci- 
nomas is  discussed  on  page  451. 

A peritoneal  tumor  that  may  cause  a major 
problem  in  differential  diagnosis  is  the  intra-ab- 
dominal desmoplastic  small  round  cell  tumor 
with  divergent  differentiation,  which  has  been  as- 
sociated with  ovarian  involvement  at  presentation 
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Figure  18-47 

MESOTHELIOMA  INVOLVING  OVARY 
Tumor  is  present  on  the  surface;  a large  nodule  occupies 
the  parenchyma.  (Fig.  1 from  Young  RH,  Gersell  DJ,  Roth 
LM,  Scully  RE.  Ovarian  metastases  from  cervical  carcino- 
mas other  than  pure  adenocarcinomas.  A report  of  12  cases. 
Cancer  1993;71:407-18.) 


nohistochemical  staining  profile,  with  many  of 
the  tumor  cells  staining  for  cytokeratin,  epithe- 
lial membrane  antigen,  vimentin,  and  particu- 
larly, desmin  (fig.  18-53).  The  differential  diag- 
nosis is  extensive  and  includes  the  many  other 
primary  and  secondary  small  cell  tumors  that 
may  involve  the  ovary,  the  features  of  which  are 
described  elsewhere  (see  Table  5-4). 


UTERINE  TUMORS 


Endometrial  Carcinoma 


Although  endometrial  carcinomas  of  en- 
dometrioid type  have  often  spread  to  the  ovary  by 
the  time  of  autopsy  ( 115,116)  and  metastatic  ovar- 
ian involvement  is  occasionally  encountered  dur- 
ing life,  endometrioid  carcinoma  of  the  ovary  asso- 
ciated with  a similar  tumor  of  the  endometrium  is 


Eigure  18-46 

MESOTHELIOMA  INVOLVING  OVARY 
The  tumor  coats  the  surface  of  the  ovary. 


in  several  cases  (108).  In  two  cases  the  ovarian 
tumor  was  initially  thought  to  be  the  primary 
neoplasm;  in  all  the  cases  there  was  also  exten- 
sive extraovarian  tumor  at  the  time  of  presenta- 
tion. Microscopic  examination  of  the  ovarian  me- 
tastases (figs.  18-48-18-53)  shows  nodules 
composed  predominantly  of  nests  of  mitotically 
active  small  cells  with  hyperchromatic  nuclei  and 
scanty  cytoplasm  surrounded  by  a prominent 
desmoplastic  stroma  (figs.  18-48,  18-49).  In  some 
areas,  however,  the  stroma  may  be  scanty  or  the 
cells  may  have  moderate  to  large  amounts  of  cyto- 
plasm. Small  clusters  or  cords  of  tumor  cells  may 
be  present  (fig.  18-51).  Gland-like  structures  are 
occasionally  identified  (fig.  18-52)  as  well  as  other 
epithelial-like  formations  that  are  diagnostically 
confusing.  In  some  cases  there  is  a biphasic 
appearance  of  the  tumor  due  to  the  presence  of 
nests  of  small  rounded  cells  on  a background  of 
malignant-appearing  spindle  cells  (fig.  18-50). 
These  neoplasms  exhibit  a characteristic  immu- 
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Figure  18-48 

DESMOPLASTIC  SMALL  ROUND 
CELL  TUMOR  INVOLVING  OVARY 
Discrete  aggregates  of  small  cells  are  embedded  in  a 
desmoplastic  stroma. 


often  independently  primary  (117,121,124).  Cri- 
teria helpful  in  distinguishing  between  indepen- 
dently primary  neoplasia  of  both  organs  and  me- 
tastasis from  one  organ  to  the  other  are  discussed 
on  page  125  and  outlined  in  Tables  5-1,  5-2,  and 
5-3.  Associations  of  endometrial  and  ovarian  se- 
rous and  clear  cell  carcinomas  are  less  common 
(117);  in  some  cases  the  presence  of  fragments  of 
tumor  within  the  tubal  lumen  or  striking  surface 
involvement  (fig.  18-54)  suggests  spread  of  tumor 
from  one  organ  to  the  other.  Many  of  the  criteria 
used  for  determining  the  site  of  origin  of  en- 
dometrioid carcinoma  involving  both  organs  can 
be  used  for  serous  and  clear  cell  carcinomas. 
Rarely,  ovarian  surface  lesions  secondary  to  en- 
dometrioid adenocarcinoma  with  squamous  dif- 
ferentiation takes  the  form  of  deposits  of  keratin 
or  ghosts  of  mature  squamous  cells  eliciting  a 
foreign-body  giant  cell  response  ( 119)  (page  127 ). 


Figure  18-49 

DESMOPLASTIC  SMALL  ROUND 
CELL  TUMOR  INVOLVING  OVARY 
The  cells  are  small  and  spindle  shaped,  with  scanty 
cytoplasm.  Mitotic  figures  are  visible. 


Figure  18-50 

DESMOPLASTIC  SMALL  ROUND 
CELL  TUMOR  INVOLVING  OVARY 
Tlie  trabeculae  are  surroimded  by  a diffuse  cellular  prolif- 
eration. This  pattern  resembles  that  of  a carcinosarcoma. 
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Figure  18-51 

DESMOPLASTIC  SMALL  ROUND 
CELL  TUMOR  INVOLVING  OVARY 
Small  clusters  of  cells  in  a desmoplastic  stroma  simulate 
metastatic  breast  carcinoma.  (Fig.  35  from  Young  RH,  Scully 
RE.  Metastatic  tumors  in  the  ovary.  A problem  oriented 
approach  with  review  of  the  recent  literature.  Semin  Diagjn 
Pathol  1991:8:250-76.) 


Figure  18-52 

DESMOPLASTIC  SMALL  ROUND 
CELL  TUMOR  INVOLVING  OVARY 
Gland-like  structures  contain  mucin. 


Figure  18-53 

DESMOPLASTIC  SMALL  ROUND 
CELL  TUMOR  INVOLVING  OVARY 
Many  tumor  cells  are  immunoreactive  for  desmin. 


Figure  18-54 

METASTATIC  ENDOMETRIAL 
ADENOCARCINOMA.  ENDOMETRIOID  TYPE 
The  tumor  is  adherent  to  the  surface  of  the  ovary. 
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Figure  18-55 

METASTATIC  SQUAMOUS  CELL 
CARCINOMA  FROM  CERVIX 
Several  cysts  and  solid  white  tissue  are  visible.  (Courtesy 
of  Dr.  Deborah  Gersell,  St.  Louis,  MO.) 


Figure  18-56 

METASTATIC  SQUAMOUS  CELL 
CARCINOMA  FROM  CERVIX 
Large  pseudocysts  contain  necrotic  material. 


Cervical  Carcinoma 

At  autopsy,  the  frequency  of  ovarian  metasta- 
sis of  squamous  cell  carcinoma  of  the  cervix  is 
approximately  3 percent;  the  figure  for  adenocar- 
cinoma is  somewhat  higher  (122,123).  Ovarian 
spread  is  discovered  less  often  during  life  (fig. 
18-55),  with  most  of  the  reported  examples  hav- 
ing been  adenocarcinomas.  When  cervical  and 
ovarian  mucinous  adenocarcinomas  coexist,  it 
may  be  difficult  to  determine  whether  they  are 
independent  primary  tumors  (118,120)  or  meta- 
static from  one  organ  to  the  other  (126).  Consid- 
eration of  the  different  features  of  primary  and 
metastatic  ovarian  tumors  in  general  is  usually 
helpful  in  this  situation. 

Most  ovarian  squamous  cell  carcinomas  diag- 
nosed during  life  arise  in  dermoid  or  en- 
dometriotic  cysts  (pages  279  and  162),  and  in 
most  cases  of  squamous  cell  carcinoma  meta- 
static to  the  ovary  the  primary  site  is  evident 


clinically.  If  an  ovarian  squamous  cell  carcinoma 
cannot  be  shown  to  originate  in  a pre-existent 
benign  ovarian  lesion  after  adequate  sampling, 
and  a primary  site  elsewhere  is  not  obvious,  the 
cervix  and  other  potential  sources  of  the  tumor 
should  be  investigated  before  a diagnosis  of  pri- 
mary squamous  cell  carcinoma  of  the  ovary  is 
made  ( 125).  In  rare  cases,  an  in  situ  or  microinvas- 
ive  cervical  squamous  cell  carcinoma  spreads  up- 
ward to  involve  the  endometrial  and  tubal  muco- 
sae, and  can  spread  onto  the  ovarian  surface  or  to 
the  parenchyma  (figs.  18-56,  18-57)  (120a,125). 

Uterine  Sarcomas  and  Choriocarcinoma 

In  one  series  of  11  uterine  sarcomas  metastatic 
to  the  ovary,  8 were  endometrial  stromal  sarco- 
mas and  3,  leiomyosarcomas  (127).  The  ovarian 
metastases  accoimted  for  the  clinical  presentation 
in  3 of  the  former  group;  in  2 of  these  cases,  the 
primary  uterine  tumors  were  not  discovered  until 
7 and  10  months  after  the  ovarian  tumors  had 
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Figure  18-57 

METASTATIC  SQUAMOUS  CELL 
CARCINOMA  FROM  CERVIX 
A cyst  is  lined  by  neoplastic  squamous  epithelium  (high- 
power  view  of  figure  18-56). 


been  removed.  The  differentiation  of  metastatic 
endometrial  stromal  sarcoma  (figs.  18-58, 18-59) 
from  primary  endometrioid  stromal  sarcoma 
and  sex  cord-stromal  tumors  of  the  ovary  is 
discussed  on  pages  136  and  135.  Ovarian  metas- 
tasis of  uterine  choriocarcinoma  is  rare  and  must 
be  distinguished  from  a primary  ovarian  chorio- 
carcinoma of  gestational  or  germ  cell  origin 
(pages  331  and  258). 

FALLOPIAN  TUBE  TUMORS 

Tubal  carcinomas  may  involve  the  ovary  by 
direct  extension  or  surface  implantation;  the  dis- 
tinction between  a tubal  carcinoma  with  spread 
to  the  ovary  and  vice  versa  is  sometimes  difficult 
(pages  464  and  471). 

MALIGNANT  LYMPHOMA 

General  Features.  Although  up  to  25  percent 
of  women  with  lymphoma  have  ovarian  involve- 
ment at  autopsy  (134,149,151,162,163),  lym- 
phoma rarely  presents  clinically  as  an  ovarian 
mass  ( 158 ),  and  in  most  cases  of  that  type  it  is  only 
one  component  of  intra-abdominal  or  generalized 
lymphoma.  Despite  its  rarity,  involvement  of  the 
ovary  is  more  Ifequent  than  that  of  other  female 


Figure  18-58 

METASTATIC  ENDOMETRIAL  STROMAL  SARCOMA 
Small  cells  have  uniform  nuclei  and  scanty  cytoplasm.  In 
this  area  the  characteristic  arterioles  are  inconspicuous. 


genital  organs  (151).  The  rare  long-term  survival 
of  a patient  with  ovarian  lymphoma  after  oopho- 
rectomy indicates  that  it  can  be  primary  in  the 
ovary  in  occasional  cases  (161,164). 

One  exception  to  the  rarity  of  ovarian  lym- 
phoma is  seen  in  countries  where  Burkitt’s  lym- 
phoma is  endemic  and  may  account  for  approxi- 
mately half  the  cases  of  malignant  ovarian 
tumors  in  childhood  (fig.  18-60).  In  such  cases 
enlargement  of  one  or  both  ovaries  is  second  only 
to  involvement  of  the  jaw  as  the  presenting  man- 
ifestation of  the  disease.  When  Burkitt’s  lym- 
phoma occurs  in  non-endemic  areas,  it  often 
involves  the  ovaries  as  well  (141,145). 

Ovarian  involvement  by  l3miphoma  in  general 
may  occur  at  any  age,  but  the  peak  age  incidence 
is  in  the  fourth  and  fifth  decades  (136,138,143, 
161 ).  The  most  common  presenting  manifestations 
are  similar  to  those  of  most  ovarian  masses  ( 143, 
151,163);  a minority  of  the  patients  have  general- 
ized symptoms  or  abnormal  vaginal  bleeding. 
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At  laparotomy  both  ovaries  are  involved  in 
about  half  the  cases  (138,143,160,163).  In  two 
series  the  disease  was  confined  to  the  ovaries  in 
10  and  21  percent  of  the  cases  (143,155).  Ex- 
traovarian  disease  most  often  involves  the  pelvic 
or  para-aortic  lymph  nodes,  or  both;  occasionally, 
the  peritoneum  and  the  fallopian  tubes;  and  less 
often,  the  uterus  and  miscellaneous  other  sites. 
Ascites,  which  is  often  bloody,  is  common  (161). 

Gross  Findings.  Ovarian  lymphomas  have 
an  average  diameter  of  10  to  15  cm.  They  typi- 
cally have  an  intact  external  surface,  which  may 
be  smooth  (fig.  18-60),  nodular,  or  bosselated. 
The  consistency  ranges  from  soft  and  fleshy  to 
firm  and  rubbery.  The  sectioned  surfaces  are 
usually  white  (fig.  18-61),  tan,  or  gray-pink,  oc- 
casionally with  areas  of  cystic  degeneration, 
hemorrhage,  or  necrosis. 

Microscopic  Findings.  The  microscopic  ap- 
pearance of  ovarian  l}Tnphoma  is  similar  to  that 
seen  in  extraovarian  sites  (fig.  18-62)  except  that 
there  is  a greater  tendency  for  the  tumor  cells  to 
grow  in  cords  (fig.  18-63),  islands,  and  trabeculae 
(fig.  18-64);  occasionally  form  follicle-like  spaces  or 
alveoli  (fig.  18-65);  and  have  a sclerotic  stroma. 
The  tumor  may  spare  ovarian  follicles  and  their 


Figure  18-59 

METASTATIC  ENDOMETRIAL  STROMAL  SARCOMA 
Characteristic  arterioles  are  evident.  The  cells  are  spin- 
dle shaped  and  are  separated  by  collagen. 


Figure  18-60 

BURKITT’S  LYMPHOMA 

These  bilateral  ovarian  tumors  were  from  a 4-year-old  girl.  (Courtesy  of  Dr.  Ronald  Dorfman.  Stanford,  CA.) 
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Figure  18-61 

MALIGNANT  LYMPHOMA 
The  lobulation  and  cream  color  of  the  sectioned  surface 
resemble  those  of  a dysgerminoma  (see  figure  13-1). 


Figure  18-63 

MALIGNANT  LYMPHOMA 
The  arrangement  of  the  tumor  cells  in  cords  simulates  a 
metastatic  breast  carcinoma. 


Figure  18-62 

MALIGNANT  LYMPHOMA 
The  tumor  has  a follicular  pattern. 


derivatives  or  obliterate  all  the  underlying  tissue. 
The  cytologic  features  are  similar  to  those  seen 
in  lymphoma  involving  lymph  nodes  (fig.  18-66). 
Lymphoma  presenting  in  the  ovary  is  very  rarely 
accompanied  by  stromal  luteinization;  in  one  case 
the  occurrence  of  amenorrhea  suggested  steroid 
hormone  production  by  the  luteinized  cells  (154). 

Patients  with  many  types  of  Ijnnphoma  present 
with  ovarian  involvement.  In  one  series,  59  percent 
of  lymphomas  were  of  the  diffuse  large  cell  type, 
27  percent  of  the  small  noncleaved  (Burkitt  or 
non-Burkitt)  cell  type,  and  15  percent  follicular 
(small  cleaved,  mixed  small  cleaved  and  large  cell, 
and  large  cell  types)  (160).  Most  diffuse  large  cell 
lymphomas  were  immunoblastic.  The  39  cases  in 
another  series  included  21  of  the  small  noncleaved 
cell  type  (54  percent);  12  of  the  diffuse  large  cell 
type  (31  percent),  3 of  which  had  follicular  areas; 
2 of  the  immunoblastic  type  (5  percent);  3 of  the 
diffuse  mixed  small  and  large  cell  type  (8  per- 
cent); and  1 of  follicular  and  diffuse  small  cleaved 
cell  type  (2  percent)  ( 155).  In  a third  series,  poorly 
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Figure  18-64 

MALIGNANT  LYMPHOMA 
The  arrangement  of  the  tumor  cells  in  nests  and  trabeculae 
simulates  that  of  a carcinoma. 


differentiated  or  small  cleaved  cell  lymphomas 
(not  specified  whether  follicular  or  diffuse)  were 
the  most  common  type,  accounting  for  36  percent 
of  the  total,  with  large  cell  and  small  noncleaved 
cell  lymphomas  slightly  less  frequent  (161).  In 
patients  in  the  first  two  decades,  the  small  non- 
cleaved cell  t}T)e  is  the  most  common.  In  one 
series,  10  of  14  patients  under  20  years  of  age 
had  this  subtype  and  4 had  immrmoblastic  lym- 
phoma (160).  In  another  series,  9 of  12  patients 
in  this  age  group  had  small  noncleaved  cell  lym- 
phoma (155).  In  contrast  to  adults  in  whom  lym- 
phomas of  many  t3q>es,  both  follicular  and  diffuse, 
are  encountered,  children  in  general  almost  al- 
ways have  aggressive  diffuse  lymphomas  (high 
grade  in  the  working  formulation)  (157).  Most 
ovarian  l3mphomas  are  of  B-cell  type  ( 152):  in  one 
series,  25  of  26  were  of  B-cell  type,  and  1 of  T-cell 
type  ( 155).  Involvement  of  the  ovary  by  Hodgkin’s 
disease  is  unusual,  even  at  autopsy  (151),  and 
presentation  of  Hodgkin’s  disease  as  ovarian  en- 
largement is  exceedingly  rare  (133,150,153). 


Figure  18-65 

MALIGNANT  LYMPHOMA 
An  alveolar  pattern  is  present  locally.  (Fig.  7 from  Young 
RH,  Scully  RE.  Alveolar  rhabdomyosarcoma  metastatic  to 
the  ovary.  A report  of  two  cases  and  discussion  of  the  differ- 
ential diagnosis  of  small  cell  malignant  tumors  of  the  ovary. 
Cancer  1989;64:899-904.) 


Figure  18-66 

LARGE  CELL  LYMPHOMA 
Large  lymphoid  cells  have  irregular,  locally  reniform, 
malignant-appearing  nuclei. 


365 


Tumors  of  the  Ovary,  Maldeveloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Differential  Diagnosis.  The  most  common 
error  in  the  pathologic  evaluation  of  ovarian 
lymphomas,  particularly  those  of  the  large  cell 
type,  is  their  misinterpretation  as  dysgermin- 
oma,  which  they  may  mimic  hoth  grossly  and 
microscopically.  The  differential  diagnosis  is  dis- 
cussed on  page  244. 

Ovarian  lymphomas  also  must  be  differenti- 
ated from  undifferentiated  carcinomas,  small 
cell  carcinomas  of  hypercalcemic  type  ( 165),  and 
metastatic  breast  carcinomas  (pages  166,  319, 
and  350);  other  tumors  in  the  differential  diag- 
nosis are  listed  in  Table  5-4.  Malignant  lym- 
phoma of  the  large  cell  type  must  also  be  distin- 
guished from  granuloc5rtic  sarcoma  of  the  ovary 
(see  below). 

Prognosis.  Patients  with  malignant  lym- 
phoma who  present  with  ovarian  involvement 
have  a poor  prognosis.  Only  4 of  55  patients  (7 
percent)  in  one  series  treated  by  oophorectomy, 
radiation,  or  both,  survived  longer  than  5 years 
(163).  In  another  study,  9 of  37  patients  (24 
percent)  survived  for  5 years,  but  2 of  these 
patients  eventually  died  of  lymphoma  (160). 
Overall,  the  average  length  of  survival  is  less 
than  3 years.  In  contrast  to  the  above  figures, 
however,  47  percent  of  the  patients  in  a more 
recent  series  were  alive  at  their  last  follow-up 
examination,  with  a median  survival  of  5 years 
(155).  In  one  series,  features  associated  with  a 
good  prognosis  were  unilateral  ovarian  involve- 
ment, focal  involvement  of  the  ovary,  FIGO  stage 
la,  and  a follicular  pattern  (160).  In  another 
series,  features  associated  with  a poor  prognosis 
were  a rapid  onset  of  symptoms  related  to  a 
mass,  the  presence  of  systemic  symptoms,  bilat- 
erality of  the  ovarian  tumors,  and  an  advanced 
stage  (143). 

OTHER  HEMATOLOGIC  TUMORS 
Plasmacytoma 

Six  females,  12  to  63  years  of  age,  have  had 
unilateral  ovarian  plasmacjdomas.  These  tu- 
mors ranged  up  to  24  cm  in  diameter  and  were 
white,  pale  yellow,  or  gray  (129,131,140,146, 
164a).  In  two  cases,  immunohistochemical  stud- 
ies showed  expression  of  monotypic  immuno- 
globulin. Overt  multiple  myeloma  developed  in 
one  woman  2 years  after  oophorectomy. 


Leukemia 

In  an  autopsy  study  of  1,206  patients  with 
leukemia  who  died  between  1958  and  1982  (132), 
there  was  ovarian  involvement  by  acute  myelog- 
enous leukemia  in  11  percent,  chronic  myeloge- 
nous leukemia  in  9 percent,  acute  lymphoblastic 
leukemia  in  21  percent,  and  chronic  lymphocytic 
leukemia  in  22  percent  of  the  cases. 

Rarely,  a patient  with  acute  myelogenous  leu- 
kemia presents  with  an  ovarian  granulocytic 
sarcoma,  with  or  without  hematologic  evidence 
of  leukemia.  One  or  the  other  of  these  presenta- 
tions has  been  described  in  two  infants,  one 
3-year-old  child,  and  11  women  (128,138,141a, 
153a, 156, 159a,160, 161a).  After  chemotherapy  4 
patients  underwent  remission;  most  of  the  re- 
mainder were  either  alive  with  or  died  of  disease. 
The  ovary  can  also  be  a clinically  apparent,  but 
usually  not  isolated,  site  of  relapse  after  chemo- 
therapy for  acute  myelogenous  leukemia  (130, 
136,144).  The  ovarian  tumors  are  unilateral  or 
bilateral  and  have  ranged  up  to  19  cm  in  diame- 
ter (mean,  12  to  14  cm).  They  are  typically  solid, 
soft,  and  white,  yellow  (fig.  18-67),  or  red-brown, 
but  cystic  degeneration,  hemorrhage,  or  necrosis 
may  be  seen.  A few  ovarian  granuloc3ftic  sarco- 
mas have  sufficient  C5ftoplasmic  myeloperoxidase 
to  impart  a green  color  to  the  gross  specimen  and 
be  designated  “chloroma”  (142). 

Microscopic  examination  shows  patterns  sim- 
ilar to  those  of  malignant  lymphoma  (fig.  18-68), 
which  is  the  most  important  tumor  in  the  differen- 
tial diagnosis.  The  granulocytic  sarcoma  is  gener- 
ally composed  of  cells  with  more  finely  dispersed 
nuclear  chromatin  and  more  abundant  c3ftoplasm, 
which  may  be  deeply  eosinophilic,  than  lymphoma 
cells  with  nuclei  of  the  same  size.  The  identifica- 
tion of  eosinophilic  myelocjftes  may  be  helpful  in 
making  a diagnosis  of  granulocytic  sarcoma.  In  the 
absence  of  known  myelogenous  leukemia,  stain- 
ing for  chloroacetate  esterase  or  immunohisto- 
chemical staining  for  lysozyme  or  myeloperoxi- 
dase almost  always  confirms  the  diagnosis. 

We  are  unaware  of  documented  cases  of  acute 
lymphoblastic  or  chronic  lymphocjdic  leukemia 
presenting  as  an  ovarian  mass,  but  eight  cases  of 
acute  lymphoblastic  leukemia  ( five  in  children,  two 
in  teenagers,  and  one  in  an  adult)  that  recurred 
in  the  ovaries  during  bone  marrow  remission 
have  been  reported  (135,137,139,147,159,166). 
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Figure  18-67 

ACUTE  LEUKEMIA  INVOLVING  OVARY 
The  sectioned  surface  of  the  tumor  is  yellow. 


Figure  18-68 

GRANULOCYTIC  SARCOMA 
The  leukemic  cells  are  arranged  in  thin  cords,  simulating 
metastatic  breast  carcinoma. 


In  one  case,  the  ovary  was  the  first  site  of  relapse 
5 years  after  treatment  of  the  leukemia;  the  inter- 
val before  relapse  was  shorter  in  the  other  cases. 
The  ovaries  are  usually  not  the  only  site  of  re- 
lapse: additional  involvement  of  the  peritoneum, 


omentum,  fallopian  tubes,  lymph  nodes,  and 
central  nervous  system  is  common.  After  re- 
lapse, three  of  the  eight  patients  were  treated 
successfully;  the  other  five  died  of  leukemia  or 
complications  of  its  treatment. 
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TUMORS  WITH  FUNCTIONING  STROMA 


Definition.  These  are  tumors  other  than 
those  in  the  sex  cord-stromal  and  steroid  cell 
categories  that  are  characterized  hy:  1)  a stroma 
that  is  morphologically  compatible  with  steroid 
hormone  secretion  and  2)  clinical,  biochemical, 
or  pathologic  evidence  of  endocrine  function  ( 12). 
Almost  all  types  of  ovarian  tumor,  both  benign 
and  malignant,  primary  and  metastatic,  have 
been  reported  to  be  associated  with  endocrine 
abnormalities  of  estrogenic,  androgenic,  or 
rarely,  progestagenic  type,  or  combinations 
thereof.  It  is  possible  in  some  of  these  cases  that 
the  neoplastic  cells  themselves  also  have  a role 
in  the  hormone  production. 

Frequency  and  Age  Distribution.  It  is  im- 
possible to  ascertain  the  frequency  of  tumors  in 
this  category  because  steroid  hormone  levels  are 
rarely  measured  in  patients  with  ovarian  tumors 
unless  there  is  an  obvious  endocrine  abnormal- 
ity, usually  androgenic.  Several  lines  of  evidence, 
however,  suggest  that  ovarian  tumors  with  func- 
tioning stroma  (OTFSs)  are  common,  at  least  at 
a laboratory  level.  For  example,  a number  of 
investigators  have  found  estrogenic  changes  in 
vaginal  smears  ( 15,22)  or  endometrial  hyperpla- 
sia (14)  in  a significantly  higher  percentage  of 
patients  with  ovarian  tumors  exclusive  of  sex 
cord-stromal  and  steroid  cell  tumors  than  in 
age-matched  controls.  Also,  approximately  50 
percent  of  postmenopausal  women  with  benign 
and  malignant  surface  epithelial-stromal  tu- 
mors or  carcinomas  metastatic  to  the  ovary  have 
elevated  urinary  estrogen  levels  (14).  Patients 
with  OTFSs  accompanied  by  overt  endocrine 
manifestations  are  much  rarer  than  those  with 
only  laboratory  evidence  of  increased  steroid 
hormone  secretion  and  are  mostly  the  subject  of 
individual  case  reports.  Nevertheless,  there  are 
numerous  descriptions  in  the  literature  of 
postmenopausal  women  with  these  tumors  who 
have  bled  from  a proliferative  or  hyperplastic 
endometrium  and  occasionally,  have  experi- 
enced swelling  or  tenderness  of  the  breasts.  Few, 
if  any,  estrogenic  tumors  of  this  t}rpe  have  been 
reported  in  women  in  the  reproductive  age 
group,  possibly  because  of  the  greater  difficulty 


in  establishing  a cause  and  effect  relationship 
between  an  ovarian  tumor  and  estrogenic  mani- 
festations in  that  age  category.  The  only  reported 
OTFS  that  caused  isosexual  pseudoprecocity  was 
a dysgerminoma  containing  S3mcytiotrophoblastic 
cells  (20).  There  are  over  60  reported  examples 
of  virilizing  ovarian  tumors  with  functioning 
stroma,  slightly  over  one  third  of  which  occurred 
in  pregnant  women.  Some  of  these  women  had 
virilized  female  offspring  as  well  (18).  Rare  tu- 
mors with  functioning  stroma  have  been  associ- 
ated with  progestational  changes  manifested  by 
a decidual  reaction  (1,13)  or  an  Arias-Stella 
change  in  the  endometrium  (24). 

Mechanisms  of  Hormone  Secretion.  Be- 
cause the  stromal  cells  of  OTFSs  characteristi- 
cally resemble  known  steroid  hormone-secret- 
ing cells  to  varying  degrees,  it  is  most  logical  to 
conclude  that  such  cells  are  the  major  source  of 
the  excess  steroid  hormones.  In  the  rare  cases  in 
which  syncytiotrophoblastic  cells  are  a compo- 
nent of  the  neoplasm,  their  secretion  of  chorionic 
gonadotropin  (hCG)  most  probably  stimulates 
the  stromal  cells  to  luteinize  and  produce  hor- 
mones (fig.  19-1 ).  There  is  abundant  morphologic, 
clinical,  and  biochemical  evidence  that  the  high 
circulating  level  of  hCG  during  pregnancy  is  re- 
sponsible for  its  relatively  frequent  association 
with  virilizing  OTFSs  (fig.  19-2)  (3,4).  The  expla- 
nation for  the  stromal  stimulation  is  not  so  clear, 
however,  in  patients  with  similar  neoplasms  who 
are  not  pregnant  and  whose  tumors  do  not  con- 
tain sync5rtiotrophoblast.  On  the  basis  of  immu- 
nohistochemical  evidence,  several  authors  have 
suggested  that  ectopic  production  of  hCG  by 
neoplastic  epithelial  cells  is  responsible  for  the 
stromal  stimulation  in  some  of  these  patients  ( 10). 
The  high  level  of  circulating  luteinizing  hormone 
may  be  an  additional  factor  in  postmenopausal 
women.  A nonhormonal  theory  to  explain  stromal 
stimulation  in  cases  of  OTFS  is  mechanical,  pur- 
porting that  progressive  expansion  of  aggregates 
of  tumor  cells  or  cysts  lined  by  tumor  cells, 
simulating  expansion  of  a graafian  follicle,  ex- 
erts mechanical  pressure  on  the  stroma,  stimu- 
lating it  to  transform  into  hormone-producing 
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Figure  19-1 

DYSGERMINOMA  WITH  SYNCYTIOTROPHOBLAST  CELLS  AND  FUNCTIONING  STROMA 
Left:  The  S5rncytiotrophoblast  cells  are  arranged  around  pools  of  blood.  (Fig.  3 from  Case  Records  of  the  Massachusetts 
General  Hospital.  Case  11-1972.  N Eng  J Med  1972;286:594-600.) 

Right:  Small  gi'oups  of  large,  degenerating  dysgerminoma  cells  and  single  cells  of  similar  type  are  surrounded  by  smaller  cells 
with  small  round  nuclei  and  abundant  cytoplasm,  which  was  eosinophilic,  within  the  peripheral  portion  of  the  tumor.  The  smaller 
cells  resemble  lutein  cells  and  apparently  secreted  the  anch-ogens  that  virilized  the  patient.  (Fig.  5 from  Case  Records  of  the 
Massachusetts  General  Hospital.  Case  11-1972.  N Eng  J Med  1972;286:594-600.) 


Figure  19-2 

MUCINOUS  CYSTADENOMA 
WITH  LUTEINIZATION  OF 
STROMA  RESULTING  IN 
VIRILIZATION  DURING 
PREGNANCY 

The  mucinous  glands  are  sepa- 
rated by  diffuse  masses  of  lutein  cells. 
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Figure  19-3 

ADENOCARCINOMA, 
METASTATIC  FROM  COLON, 
WITH  LUTEINIZATION 
OF  STROMA 

The  luteinized  stromal  cells  have  cen- 
tral nuclei  with  prominent  nucleoli  and 
abundant  cytoplasm  filled  with  (lipid) 
vacuoles. 


tissue.  While  this  mechanism  may  have  a role  it 
is  much  more  probable  that  the  phenomenon  of 
functioning  stroma  has  a biochemical  basis. 

It  has  been  known  for  some  time  that  carci- 
noma cells  may  have  aromatase  activity,  and 
therefore,  a capacity  to  convert  androgens  to 
estrogens  (19).  More  recently,  hormonal  studies 
of  patients  with  ovarian  cancer  have  shown  that 
abnormal  amounts  of  a variety  of  steroid  hor- 
mones are  secreted,  with  the  highest  levels  in 
patients  with  extensive  tumor  spread  (6,9). 
These  findings  suggest  that  ovarian  cancer 
growing  outside  the  ovary  is  capable  of  secreting 
hormones.  The  demonstration  that  cultures  of 
carcinoma  cells  from  omental  metastases  of 
ovarian  carcinoma  are  capable  of  estrogen  and 
progesterone  production  in  vitro  (21)  provides 
evidence  that  these  cells  may  also  secrete  steroid 
hormones  in  vivo.  It  is  also  possible  that  the 
stromal  cells  of  ovarian  carcinomas  growing  out- 
side the  ovary  can  aromatize  steroids  and  possi- 
bly perform  other  steroid  interconversions.  This 


mechanism  is  suggested  by  the  immunohisto- 
chemical  demonstration  of  aromatase  in  the 
stroma  of  breast  carcinomas  ( 17). 

Microscopic  Findings.  The  functioning 
stroma  of  the  tumor  may  be  its  intrinsic  stroma, 
which  is  derived  from  ovarian  stroma,  the  stroma 
adjacent  to  the  tumor,  or  a combination  of  the  two. 
The  involved  stroma  resembles,  to  varying  de- 
grees, ovarian  stromal  derivatives  that  are  respon- 
sible for  hormone  formation  in  both  the  normal 
and  hyperactive  ovary  (stromal  hyperthecosis). 
Accordingly,  the  stromal  cells  transform  into 
plump  spindle  cells  resembling  theca  externa 
cells,  theca  lutein  cells,  stromal  lutein  cells,  or  a 
combination  of  these  cell  t}T)es  (fig.  19-3).  Rarely, 
the  stromal  cells  differentiate  into  Leydig  cells, 
identified  by  their  content  of  Reinke  crystals  (5). 
In  some  patients  with  clinical  or  laboratory  evi- 
dence of  an  increased  production  of  estrogens 
one  may  find  only  “condensation”  of  spindle- 
shaped  stromal  cells  adjacent  to  the  neoplastic 
cells.  That  these  spindle  cells  may  be  capable  of 
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steroid  hormone  formation  is  suggested  by  the 
finding  that  spindle  cells  at  the  margins  of  lutein 
cell  nests  in  stromal  hyperthecosis,  although  in- 
distinguishable from  other  ovarian  stromal  cells 
with  ordinary  staining,  may  be  positive  immuno- 
histochemically  for  enzymes  that  participate  in 
steroid  hormone  interconversions  (7). 

Most  OTFSs  exhibit  evidence  of  stromal  stim- 
ulation within  the  tumor,  but  some  neoplasms, 
particularly  those  with  little  intrinsic  stroma, 
may  be  associated  with  similar  evidence  that 
predominates  along  their  margins  (16).  These 
changes  include  stromal  luteinization,  stromal 
Leydig  cell  differentiation,  and  hilar  Leydig  cell 
hyperplasia  restricted  to  the  hilar  margin  of  the 
tumor  (figs.  19-4;  19-5,  left).  In  some  cases  the 
peripheral  steroid  cells  contain  large  amounts  of 
intrac}d;oplasmic  lipid,  and  a thin  layer  of  yellow 
tissue  is  visible  grossly  on  the  outer  surface  of 
the  tumor  (fig.  19-5,  right). 

Regardless  of  the  specific  type  of  intrinsic  or 
extrinsic  stromal  change  (condensed  spindle 
cells,  lutein  cells,  or  Leydig  cells)  OTFSs  may  be 
associated  with  estrogenic,  androgenic,  or  pro- 
gestagenic  changes,  or  a combination  of  them. 
The  rare  tumors  associated  with  the  formation  of 
Leydig  cells  or  hyperplasia  of  adjacent  hilus  cells, 
however,  appear  to  be  virilizing  more  often  than 
tumors  that  contain  lutein  cells  in  their  intrinsic 
or  marginal  stroma  (16).  Also,  since  the  ovarian 
stroma  is  generally  considered  a primarily  andro- 
genic component  of  the  ovary  it  is  not  surprising 
that  in  some  of  the  “estrogenic”  OTFSs  the  neo- 
plasm itself  produces  androgens,  which  are  con- 
verted peripherally  to  estrogens  (8). 

Types  of  Tumor  with  Functioning  Stroma. 
A wide  variety  of  ovarian  neoplasms,  even  includ- 
ing lymphoma  ( 11),  have  been  associated  with  a 
functioning  stroma,  with  malignant  forms  in  this 
category  more  common  than  benign  tumors.  Al- 
though it  is  difficult  to  establish  the  frequency  of 
various  types  of  tumor  accompanied  by  estro- 
genic manifestations,  laboratory  studies  suggest 
that  the  most  common  are  the  surface  epithelial- 
stromal  carcinomas,  particularly  those  in  the 
mucinous  and  endometrioid  categories,  and  met- 
astatic carcinomas,  especially  from  the  large  in- 
testine (14).  Of  the  over  60  reported  ovarian 
tumors  with  an  androgenic  stroma,  one  third 
have  been  Krukenberg  tumors,  mostly  of  gastric 
origin,  and  one  fifth  have  been  primary  mucinous 


Figure  19-4 

STRUMAL  CARCINOID  TUMOR  WITH 
FORMATION  OF  LAYER  OF  STEROID  CELLS 
IN  ADJACENT  OVARIAN  STROMA 
Some  of  these  cells  contained  crystals  of  Reinke,  identi- 
fying them  as  Leydig  cells. 

cystic  tumors,  mostly  benign;  less  common  have 
been  rete  cystadenomas,  metastatic  carcinomas 
from  the  large  intestine,  dermoid  cysts,  strumal 
carcinoid  tumors,  and  miscellaneous  others  (18). 

Differential  Diagnosis.  It  is  important  not 
to  be  misled  by  the  presence  of  endocrine  mani- 
festations into  making  an  erroneous  diagnosis  of 
a sex  cord-stromal  tumor.  Tumors  that  are  par- 
ticularly likely  to  create  confusion  are  Kruken- 
berg tumors  with  a prominent  tubular  pattern  (2) 
and  surface  epithelial-stromal  tumors  with  lu- 
teinized stroma.  Tubular  Krukenberg  tumors 
(page  216),  unlike  Sertoli-Leydig  cell  tumors, 
have  tubules  lined  by  glandular  cells,  at  least 
some  of  which  contain  large  amounts  of  mucin. 
Endometrioid  carcinomas,  as  discussed  on  pages 
116  and  120,  may  simulate  sex  cord-stromal 
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Figure  19-5 

STRUMA  OVARII  WITH  PERIPHERAL  FORMATION  OF  LUTEIN  CELLS 
Left:  The  lutein  cells  are  filled  with  ( lipid ) vacuoles.  This  tumor  was  associated  with  elevated  estrogen  levels  and  endometrial 
hyperplasia. 

Right:  Tlie  lipid-filled  lutein  cells  illustrated  on  the  left  produced  patchy  yellow  discoloration  of  the  outer  surface  of  the  tumor. 


tumors,  particularly  Sertoli  cell  tumors,  and  if 
there  is  luteinization  of  the  stroma,  Sertoli-Leydig 
cell  tumors  (23).  Mucinous  cysts  may  be  a promi- 
nent feature  of  Sertoli-Leydig  cell  tumors  (page 


213);  therefore,  any  virilizing  tumor  with  a 
mucinous  component  must  be  searched  carefully 
for  Sertoli-Leydig  cell  elements  before  making  a 
diagnosis  of  a virilizing  mucinous  cystic  tumor. 
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PARAENDOCRINE,  PARANEOPLASTIC,  AND  OTHER 
SYNDROMES  ASSOCIATED  WITH  OVARIAN  TUMORS 


A variety  of  unusual  endocrine  S3Tidromes  and 
paraendocrine  and  paraneoplastic  phenomena 
may  be  associated  with  ovarian  tumors.  Other 
ovarian  tumors  are  components  of  heritable  or 
nonheritable  disorders  that  may  have  a variety  of 
extraovarian  manifestations.  The  carcinoid  S3m- 
drome  associated  with  ovarian  carcinoid  tumors 
and  the  hyperthyroidism  that  is  occasionally  as- 
sociated with  struma  ovarii  are  discussed  on 
pages  291  and  285,  respectively. 

UNUSUAL  ENDOCRINE  AND 
PARAENDOCRINE  SYNDROMES 

Chorionic  Gonadotropin  Production 

Clinical  evidence  of  chorionic  gonadotropin 
(hCG)  secretion  by  ovarian  tumors  is  most  com- 
monly associated  with  germ  cell  tumors  contain- 
ing syncytiotrophoblastic  cells.  In  such  cases,  the 
production  of  steroid  hormones  is  attributed  to 
the  presence  of  luteinized  cells  within  the  stroma 
of  the  tumor  or  in  the  adjacent  ovarian  stroma 
(see  chapter  19),  or  to  stimulation  of  the  follicu- 
lar apparatus  of  uninvolved  ovarian  tissue  by  the 
high  hCG  levels. 

Clinically  evident  hCG  production  by  ovarian 
tumors  other  than  those  of  germ  cell  origin  is 
rare.  Ectopic  hCG  production  was  reported  by 
Civantos  and  R3rwlin  (2)  in  three  women  with 
serous  papillary  or  mucinous  adenocarcinoma  of 
the  ovary.  Each  of  the  tumors  contained  syncytio- 
trophoblast-like  cells  that  were  shown  to  contain 
hCG  by  an  immunofluorescence  technique  (fig. 
20-1).  In  one  patient,  who  had  postmenopausal 
bleeding,  the  stroma  of  the  contralateral  ovary 
contained  numerous  lutein  cells,  and  a decidual 
reaction  was  present  in  the  endometrium.  No 
endocrine  effects  were  observed  in  the  other  two 
patients.  Oliva  et  al.  (8)  described  two  poorly 
differentiated  ovarian  carcinomas  of  surface  ep- 
ithelial type  that  had  a choriocarcinomatous 
component;  this  appeared  as  a necrotic,  hemor- 
rhagic, circumscribed,  brown  nodule  on  gross 
examination.  The  stroma  of  each  tumor  was 


luteinized.  Both  tumors  were  associated  with 
extra-abdominal  metastases,  elevated  serum 
hCG  levels,  and  a fatal  outcome.  Additionally, 
Kobayashi  et  al.  (5)  reported  a case  of  ovarian 
clear  cell  carcinoma  immunoreactive  for  hCG  in 
a patient  who  presented  with  postmenopausal 
bleeding  and  elevated  serum  concentrations  of 
hCG  and  estradiol;  no  trophoblastic  elements 
were  identified  within  the  tumor. 

Vaitukaitis  (10)  reported  that  10  of  28  ovarian 
tumors  of  various  types  were  associated  with  the 
presence  of  immunoreactive  hCG  in  the  serum, 
and  Samaan  et  al.  (9)  found  the  beta-subunit  of 
hCG  in  the  serum  of  41  percent  of  women  with 
carcinomas  of  surface  epithelial  t}q)e.  Surface  epi- 
thelial tumors,  including  benign,  borderline,  and 
invasive  t}q)es,  have  been  immimoreactive  for  hCG 
in  10  to  40  percent  of  the  cases  (1,3,4,6,7).  Meta- 
static carcinomas  to  the  ovary  may  also  contain 
immimoreactive  hCG,  a feature  found  in  five  of 
nine  metastatic  gastrointestinal  adenocarcinomas 
in  one  series  (6).  In  that  series,  the  authors  found 
a correlation  between  hCG  immunoreactivity 
and  a “morphologically  active  stroma,”  defined  as 
the  presence  of  luteinized  stromal  cells  or  stromal 
condensation  (a  concentration  of  spindle  cells 
arranged  in  a storiform  pattern).  Forty  percent  of 
the  hCG-positive  tumors  had  “active”  stroma,  in 
contrast  to  only  20  percent  of  the  hCG-negative 
tumors.  The  results  of  these  studies  indicate  that 
hCG  or  hCG-like  substances  may  play  a role  in 
activating  the  stroma  of  both  primary  and  sec- 
ondary ovarian  tumors. 

Hypercalcemia 

In  addition  to  small  cell  carcinomas  of  hyper- 
calcemic  type  (page  316),  a variety  of  ovarian 
tumors  have  been  associated  with  paraendocrine 
hypercalcemia  (Table  20-1)  (11-21).  The  patho- 
logic features  of  these  tumors  are  similar  to  those 
of  tumors  unassociated  with  hypercalcemia.  The 
tumors  are  only  rarely  accompanied  by  hypercal- 
cemia-related clinical  manifestations,  but  when 
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Figure  20-1 

OVARIAN  CARCINOMA  WITH  TROPHOBLASTIC  DIFFERENTIATION 
Left:  Poorly  differentiated  carcinoma  (top)  in  a 59-year-old  woman  contains  syncytiotrophoblastic  giant  cells  (bottom). 
Right:  Tbe  syncytiotrophoblastic  cells  are  immunoreactive  for  hCG. 


Table  20-1 

OVARIAN  TUMORS  OTHER  THAN 
SMALL  CELL  CARCINOMA 
ASSOCIATED  WITH  HYPERCALCEMIA* 


Tumor  Type 

Number 
of  Cases 

Percent 

Clear  cell  carcinoma 

19 

43 

Serous  carcinoma 

6 

14 

Dysgerminoma 

6 

14 

Squamous  cell  carcinoma 
arising  in  dermoid  cyst 

6 

14 

Mucinous  carcinoma 

3 

7 

Undifferentiated  carcinoma 

1 

2 

Mixed  clear  cell/endometrioid 
carcinoma 

1 

2 

Steroid  cell  tumor 

1 

2 

Dermoid  cyst 

1 

2 

*Modified  from  reference  13. 


present,  they  are  sometimes  dramatic  and  life- 
threatening  (11). 

The  mechanism  of  the  h3rpercalcemia  is  un- 
known. Attempts  to  demonstrate  parathormone 
(PTH)  within  the  tumor  cells  have  been  tmsuc- 
cessful,  with  rare  exceptions,  and  in  several  cases 
in  which  PTH  has  been  measured  in  the  plasma, 
the  level  was  normal.  Roles  for  osteoclast-activat- 
ing factor,  prostaglandins,  and  a vitamin  D-like 
steroid  have  also  been  proposed  (17,18).  Some 
hypercalcemic  ovarian  tumors  have  been  associ- 
ated with  elevated  serum  levels  of  parathyroid 
hormone-related  protein  (PTHrP),  have  been  im- 
munoreactive for  it,  or  both  (12,14,15,18a,19). 
Although  almost  all  of  the  ovarian  tumors  asso- 
ciated with  h5rpercalcemia  have  been  malignant, 
one  was  a dermoid  cyst  in  which  PTHrP  was 
demonstrated  immunohistochemically  within 
squamous  epithelium,  neural  elements,  and  co- 
lonic type  mucosa  (18a). 
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Cushing’s  Syndrome 

Five  cases  of  biochemically  documented,  clini- 
cally typical  Cushing’s  S5mdrome  have  been  caused 
by  cortisol  production  by  a steroid  cell  tumor 

(22.26.30.38) .  Four  of  the  tumors  occurred  in 
adults,  had  metastasized  within  the  abdomen  at 
the  time  of  presentation,  and  were  eventually  fatal 

(26.30.38) .  In  contrast  to  clinically  benign  steroid 
cell  tumors,  these  tumors  were  focally  necrotic, 
exhibited  at  least  moderate  nuclear  atypia,  and 
had  a high  mitotic  rate.  The  fifth  tumor  occurred 
in  a 2-year-old  girl  who  presented  with  Cushing’s 
syndrome  and  isosexual  precocity,  both  of  which 
regressed  during  a 6-week  postoperative  follow-up 
period  (22).  The  clinical  and  biochemical  findings 
in  these  cases  suggest  a possible  origin  from  adre- 
nal cortical  rests,  which  have  been  identified  in  the 
broad  ligament  and  less  commonly  in  the  hilus  of 
the  ovary  in  over  25  percent  of  hysterectomy  spec- 
imens (27).  Such  rests  are  rare  in  the  ovary  itself, 
however  (34,35,37),  suggesting  that  cortisol  pro- 
duction by  these  tumors  probably  results  from 
ectopic  secretion  of  the  hormone  by  steroid  cells  of 
ovarian  origin. 

Rarely,  other  ovarian  tumors  have  been  associ- 
ated with  Cushing’s  s5mdrome,  probably  due  in 
most  cases  to  ectopic  production  of  adrenocortico- 
tropic hormone  (ACTH)  or  corticotropin-releasing 
factor.  These  neoplasms  include  bilateral  en- 
dometrioid adenocarcinoma  (25),  a poorly  differen- 
tiated adenocarcinoma  (33),  a “malignant  Sertoli 
cell  tumor”  (31),  a bilateral  Sertoli-Leydig  cell 
tumor  (28),  a trabecular  carcinoid  (in  which  the 
tumor  cells  were  immunoreactive  for  ACTH)  (36), 
and  a tumor  that  resembled  an  atypical  carcinoid 
and  small  cell  carcinoma  of  the  lung  (24).  The  last 
tumor  was  also  associated  with  the  carcinoid  S3m- 
drome.  Another  tumor  associated  with  Cushing’s 
syndrome  was  interpreted  originally  as  an 
“arrhenoblastoma”  but  was  more  likely  a meta- 
static small  cell  carcinoma  from  the  lung  or  thy- 
mus (32).  Finally,  two  cases  have  been  described  in 
which  anterior  pituitary  tissue  within  a dermoid 
cyst  caused  clinically  and  biochemically  typical 
Cushing’s  syndrome,  including  an  elevated  plasma 
level  of  ACTH  (23,29).  In  one  of  these  cases,  it  was 
not  clear  whether  the  pituitary  tissue  was  truly 
neoplastic  (29),  but  in  the  other  case  it  had  given 
rise  to  a chromophobe  adenoma  in  which  the  neo- 
plastic cells  were  immunoreactive  for  ACTH  (23). 


Zollinger-Ellison  and  Inappropriate 
Antidiuresis  Syndromes 

Eleven  ovarian  mucinous  tumors  (2  cyst- 
adenomas,  5 borderline  tumors  [fig.  20-2,  left], 
and  4 cystadenocarcinomas ) have  caused  the 
Zollinger-Ellison  syndrome  (40-43,45-^7,49,51- 
53).  Gastrin-containing  cells  were  identified  im- 
munohistochemically  within  the  cyst  lining  in  all 
10  of  the  cases  in  which  staining  was  performed 
(fig.  20-2,  right);  in  6 cases,  gastrin  was  demon- 
strated within  the  cyst  fluid.  The  clinical  mani- 
festations of  the  syndrome,  including  elevated 
plasma  gastrin  levels,  disappeared  after  re- 
moval of  the  ovarian  tumor  in  each  case. 

The  association  between  ovarian  mucinous  tu- 
mors and  the  Zollinger-Ellison  syndrome  is  consis- 
tent with  the  frequent  finding  of  neuroendocrine 
intestinal-type  cells  within  mucinous  tumors  re- 
moved from  asymptomatic  patients  (39,44,48, 
50,54—56).  A number  of  studies  have  shown  that 
all  categories  of  mucinous  tumors  (benign,  border- 
line, and  maligneint)  commonly  contain  argyro- 
phil,  argentaffin,  and  hormone-immunoreactive 
cells,  although  in  most  of  the  studies,  these  cells 
were  most  frequent  in  borderline  tumors.  The 
argyrophil  cells  are  often  immunoreactive  for 
serotonin  and  a variety  of  polypeptide  hormones. 
The  lack  of  clinical  manifestations  in  these  cases 
may  be  related  to  the  production  of  only  small 
quantities  of  biologically  active  peptides,  their 
intermittent  release  or  rapid  degradation,  the 
production  of  only  biologically  inactive  peptides, 
or  a failure  of  recognition  of  subtle  clinical  signs 
and  symptoms  (39).  Possibly,  if  blood  levels  of  the 
various  hormones  had  been  measured  preopera- 
tively,  the  results  might  have  uncovered  labora- 
tory evidence  of  function  in  some  of  the  patients. 

In  one  case  a serous  carcinoma  with  a component 
of  small  call  carcinoma  of  pulmonary  type  (page  320 ) 
was  associated  with  the  inappropriate  antidiuresis 
syndrome.  Neuroendocrine  granules  were  found  on 
electron  microscopic  examination  of  the  tumor 
cells,  which  were  also  positive  immunohisto- 
chemically  for  antidiuretic  hormone  (56a). 

Hypoglycemia 

Six  ovarian  tumors  associated  with  hypogly- 
cemia have  been  reported:  a serous  cystadeno- 
carcinoma  (60),  a dysgerminoma  (62),  a fibroma 
(58),  a malignant  schwannoma  (61),  a strumal 
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Figure  20-2 

OVARIAN  MUCINOUS 
TUMOR  ASSOCIATED 
WITH  THE  ZOLLINGER- 
ELLISON  SYNDROME 
Left:  The  tumor  is  of  border- 
line malignancy,  intestinal  type. 

Right:  Some  of  the  tumor 
cells  are  immunoreactive  for 
gastrin.  (Fig.  3 from  Clement 
PB,  Young  RH,  Scully  RE.  Clin- 
ical syndromes  associated  with 
tumors  of  the  female  genital 
tract.  Semin  Diagn  Pathol 
1991;8:204-33.) 


carcinoid  tumor  (57),  and  a carcinoid  tumor  with 
a mixed  insular  and  trabecular  pattern  (59). 
Insulin  and  proinsulin  were  recovered  from  the 
tumor  tissue  of  the  malignant  schwannoma  (61), 
and  the  cells  of  the  carcinoid  tumors  were  immu- 
noreactive for  insulin  (57,59).  At  least  two  of  the 
six  tumors  contained  dense  core  granules  on 
ultrastructural  examination  (59,61).  The  patient 
with  the  strumal  carcinoid  also  had  cutaneous 
melanosis  and  tumor  cells  immunoreactive  for 
alpha-melanocyte-stimulating  hormone,  and  the 
patient  with  the  insular-trabecular  carcinoid 
tumor  also  had  a parathyroid  adenoma  and  pitu- 
itary hyperplasia,  suggesting  a variant  of  the 
type  I multiple  endocrine  neoplasia  S3mdrome. 

Renin  and  Aldosterone  Production 

Thirteen  cases  of  hypertension  related  to  hor- 
mone secretion  by  an  ovarian  tumor  have  been 
reported  (63,66-74,76-78);  two  of  the  patients 
also  had  Gorlin’s  syndrome  (69,78)  (page  387).  In 
8 cases,  the  hypertension  was  associated  with  a 
renin-secreting  tumor,  hyperreninism,  and  sec- 
ondary hyperaldosteronism  (63,66,67,69,70,72, 
76,78).  In  3 cases  (71,73,77),  an  aldosterone-se- 
creting ovarian  tumor  resulted  in  primary  hy- 
peraldosteronism and  low  or  normal  plasma 
renin  levels.  Elevated  aldosterone  levels  were 
present  in  a 12th  case  but  plasma  renin  levels 
were  not  measured  (68)  and  in  the  13th  case, 
reported  in  1966,  neither  renin  nor  aldosterone 
levels  were  determined  (74).  In  4 cases  the  tumor 
also  produced  steroid  hormones,  as  manifested 


by  isosexual  pseudoprecocity  in  2 cases  (68,74) 
and  elevated  plasma  levels  of  estradiol,  testos- 
terone, or  both  in  2 others  (77,78). 

Of  the  12  cases  in  which  the  microscopic  fea- 
tures of  the  tumor  were  described,  8 were  sex 
cord-stromal  tumors  (fig.  20-3),  2 were  steroid 
cell  tumors,  1 was  a leiomyosarcoma  (66),  and  1 
was  a mucinous  adenocarcinoma  (67).  Three  tu- 
mors in  the  sex  cord-stromal  group  were  well 
differentiated  Sertoli  cell  tumors  (63,68,72),  1 
was  a fibromatous  tumor  in  a patient  with 
Gorlin’s  syndrome  (69),  and  the  other  4 had  an 
appearance  that  was  too  nonspecific  or  poorly 
differentiated  to  subclassify  (fig.  20-3)  (70, 
71,76,77).  One  of  the  last  group  of  tumors  oc- 
curred in  a woman  with  the  Peutz-Jeghers  syn- 
drome and  was  benign,  whereas  the  other  3 were 
clinically  malignant,  and  2 were  fatal.  One  of  the 
“steroid  cell”  tumors  occurred  in  a 7-year-old  girl 
and  had  a prominent  follicular  pattern  more 
consistent  with  a diagnosis  of  juvenile  granulosa 
cell  tumor  (74).  Immunohistochemical  staining 
in  5 of  the  sex  cord-stromal  tumors  and  the 
leiomyosarcoma  revealed  cells  containing  immu- 
noreactive renin  or  prorenin  (63,66,69,72,76,78). 
One  other  steroid  cell  tumor,  which  occurred  in 
a 53-year-old  normotensive  virilized  woman 
with  elevated  plasma  levels  of  prorenin  and  tes- 
tosterone, was  immunoreactive  with  an  antibody 
that  recognizes  both  prorenin  and  renin  (64). 
The  prorenin  and  testosterone  levels  became 
normal  postoperatively. 
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Figure  20-3 

OVARIAN  TUMOR  ASSOCIATED 
WITH  HYPERTENSION 

Sex  cord-stromal  tumor  associated  with  elevated  plasma 
levels  of  renin  and  aldosterone.  The  neoplastic  cells  were  immu- 
noreactive  for  renin.  (Fig.  9 from  Clement  PB,  Yoimg  RH,  Scully 
RE.  Clinical  S3mdromes  associated  with  tumors  of  the  female 
genital  tract.  Semin  Diagn  Pathol  1991;8:204-33.) 

In  contrast  to  the  rarity  of  ovarian  tumors  asso- 
ciated with  clinical  evidence  of  renin  production, 
recent  evidence  suggests  that  subclinical  secretion 
of  renin  by  some  ovarian  ttunors  may  be  relatively 
common.  Anderson  et  al.  (65),  in  a retrospective 
study  of  eight  ovarian  sex  cord-stromal  tumors, 
found  that  four  of  them  were  immunoreactive  for 
renin.  None  of  the  patients  had  documented  hyper- 
tension or  hypokalemia.  The  occmrence  of  renin- 
secreting  ovarian  tumors  is  consistent  with  recent 
observations  that  a complete  renin-angiotensin 
system  exists  in  the  follicular  apparatus  of  the 
normal  ovary  (75)  (page  19). 

Hyperprolactinemia 

Two  cases  of  ovarian  dermoid  cyst  associated 
with  the  production  of  prolactin  have  been  de- 
scribed (80,81).  One  patient,  a 41-year-old 
woman  with  amenorrhea  and  hyperprolactine- 
mia, had  a dermoid  cyst  that  contained  a tumor 


2.5  cm  in  length  and  0.25  cm  in  greatest  width, 
subjacent  to  squamous  epithelium  (fig.  20-4A). 
The  tumor  was  composed  of  small  rounded  nests 
of  epithelial  cells,  some  of  which  surrounded 
lumens  filled  with  colloid-like  material;  the  cells 
had  scanty  cytoplasm  and  small,  round,  uniform, 
mitotically  inactive  nuclei  (fig.  20-4B).  Most  of 
the  tumor  cells  were  strongly  immunoreactive 
for  prolactin,  establishing  a diagnosis  of  pro- 
lactinoma (fig.  20-40.  The  prolactin  level  be- 
came normal  postoperatively. 

In  the  other  case,  a 25-year-old  woman  pre- 
sented with  amenorrhea,  galactorrhea,  and 
hyperprolactinemia  (80).  A right  adnexal  mass 
was  detected,  and  a dermoid  cyst  was  excised 
from  the  right  ovary.  The  serum  level  of  prolactin 
returned  to  normal.  Pathologic  examination  re- 
vealed an  otherwise  typical  dermoid  cyst  that 
also  contained  a 1-mm  focus  of  large  polygonal 
cells  with  abundant  eosinophilic  C3doplasm  im- 
munoreactive for  prolactin;  a few  cells  also 
stained  for  growth  hormone. 

The  only  other  ovarian  tumor  with  docu- 
mented prolactin  secretion  was  a gonado- 
blastoma  (79).  The  patient  did  not  have  hyper- 
prolactinemia but  a prolactin  gradient  was 
present  between  the  vein  draining  the  tumor  and 
peripheral  veins.  Cells  within  the  gonado- 
blastoma  that  resembled  Sertoli  cells  were  im- 
munoreactive for  prolactin. 

PARANEOPLASTIC  SYNDROMES 

Nervous  System  and  Muscular  Disorders 

Ovarian  cancer  is  one  of  the  malignant  tumors 
that  is  most  often  associated  with  paraneoplastic 
disorders  of  the  nervous  system.  A disorder  of 
this  type  was  present  in  16  percent  of  patients 
with  ovarian  carcinoma  in  one  study  (83).  A 
variety  of  lesions  affecting  both  the  gray  matter 
and  white  matter  of  the  cerebrum,  cerebellum, 
and  spinal  cord;  the  peripheral  nerves;  and  the 
neuromuscular  junction  (accompanied  by  myas- 
thenia gravis)  have  been  encountered  in  patients 
with  ovarian  cancer  (82,83,87,90),  although  only 
one  nervous  system  disorder,  subacute  cerebel- 
lar degeneration  (SCD),  has  a strong  association. 

Ovarian  cancer  accounted  for  12,  37,  and  47 
percent  of  the  cases  of  paraneoplastic  SCD  in  three 
series  (86,87,89a).  The  ovarian  tumors  have  usu- 
ally been  poorly  differentiated  adenocarcinomas  of 
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Figure  20-4 

PROLACTINOMA  IN  DERMOID  CYST 

A:  A nodule  of  tumor  is  present  beneath  the  squamous  epithelial  lining  of  the  dermoid  cyst. 

B;  The  tumor  is  composed  of  epithelial  cells  with  scanty  cytoplasm  and  small,  round,  uniform  nuclei,  some  of  which  surround 
lumens  filled  with  colloid-like  material. 

C:  The  tumor  cells  are  strongly  immunoreactive  for  prolactin.  (Figs.  1 and  2 from  Palmer  PE,  Bogojavlensky  S,  Bhan  AK, 
Scully  RE.  Prolactinoma  in  wall  of  ovarian  dermoid  cyst  with  hyperprolactinemia.  Obstet  Gjmecol  1990;75:540-2.) 
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surface  epithelial  type,  and  when  a subtype  has 
been  specifically  noted,  it  has  usually  been  se- 
rous (88);  occasionally  it  has  been  clinically  oc- 
cult (86a,89a).  The  cerebellar  manifestations  an- 
tedated, sometimes  by  several  years,  or  coincided 
with  the  initial  recognition  of  the  cancer  in  over  75 
percent  of  the  cases  in  one  series;  they  preceded 
the  diagnosis  of  recurrent  cancer  in  the  remainder 
(88).  The  cardinal  finding  on  neuropathologic  ex- 
amination is  a diffuse  pronounced  loss  in  the  num- 
bers of  cerebellar  Purkinje  cells  (87).  A subset  of 
patients  also  have  a prominent  inflammatory  re- 
action, which  may  be  confined  to  the  cerebellum  or 
also  involve  other  parts  of  the  brain  (87).  The 
pathogenesis  of  SCD  in  these  cases  appears  to  be 
related  to  the  presence  of  circulating  anti-Purkinje 
cell  antibodies  that  also  react  with  antigens  in  the 
tumor  (84— 86,89,89a). 

Connective  Tissue  Disorders 

The  risk  of  ovarian  as  well  as  other  types  of 
cancer  appears  to  be  increased  in  patients  with 
dermatomyositis  or  polymyositis  (91,93,94,99- 
101,103,106,108,109a).  Malignant  tumors  were 
found  in  5 of  25  women  with  dermatomyositis  in 
one  series;  3 of  the  tumors  were  ovarian  carcinomas 
(101).  In  two  studies  of  patients  with  dermatomyos- 
itis or  polymyositis  and  a gynecologic  cancer  (a 
total  of  15  cases),  the  primary  site  was  ovary  in 
six  of  the  cases  (94,108).  In  another  study  (109), 
two  of  six  women  with  dermatomyositis  and 
breast  cancer  were  also  found  to  have  an  ovarian 
carcinoma.  Mordel  et  al.  (99),  in  a review  of  30 
literature  cases  of  ovarian  tumors  associated 
with  dermatomyositis,  found  that  all  of  the  histo- 
logically verified  tumors  were  adenocarcinomas 
(most  commonly  high-grade  serous  carcinomas), 
and  except  for  one,  were  stage  III  or  IV.  One 
dysgerminoma  (104)  and  1 ovarian  leiomyoma 
(107)  were  also  associated  with  dermatomyositis. 
The  onset  of  the  dermatomyositis  usually  pre- 
cedes recognition  of  the  tumor,  which  becomes 
evident  within  2 years  in  most  cases  (108).  The 
dermatologic  and,  to  a lesser  extent,  the  myo- 
pathic symptoms  t)rpically  regress  after  removal 
of  the  tumor,  and  return  if  it  recurs  ( 109a). 

In  seven  patients,  rheumatoid-like  polyar- 
thritis and  palmar  fasciitis  have  preceded  a 
high-stage  ovarian  carcinoma  by  1 to  25  months 
(98,102).  Four  of  the  ovarian  tumors  were  endo- 


metrioid carcinomas,  two  were  serous  carcino- 
mas, and  one  was  an  undifferentiated  carci- 
noma. Other  connective  tissue  disorders  that 
have  been  associated  rarely  with  ovarian  cancer 
include  hypertrophic  pulmonary  osteoarthro- 
pathy (96,97),  rheumatoid  or  rheumatoid- like 
arthritis  (92),  scleroderma  (95,110),  and  the 
shoulder-hand  syndrome  (105). 

Hematologic  Disorders 

Approximately  30  ovarian  tumors  have  been 
reported  to  be  associated  with  autoimmune  he- 
mol3dic  anemia,  which  is  usually  Coombs-posi- 
tive (113).  Most  of  these  tumors  were  dermoid 
cysts  (113,129),  but  some  were  carcinomas  (113) 
and  one,  a granulosa  cell  tumor  (118).  In  the  last 
case,  the  patient  also  had  splenic  angiomas.  For 
many  patients,  corticosteroid  therapy,  splenec- 
tomy, or  both  resulted  in  little  or  no  improvement, 
but  removal  of  the  ovarian  tumor  produced  a 
rapid  remission  of  the  hemolytic  disorder.  Pa5me 
et  al.  (129)  have  listed  several  potential  mecha- 
nisms to  explain  the  relation  of  a dermoid  cyst  to 
the  anemia:  1 ) the  tumor  elaborates  a substance 
that  alters  the  surfaces  of  red  blood  cells,  making 
them  antigenic  to  the  host;  2)  an  antigen  in  the 
wall  or  lumen  of  the  cyst  stimulates  production 
of  an  antibody  that  cross  reacts  with  red  blood 
cells;  and  3)  the  tumor  directly  produces  a red 
blood  cell  antibody.  Support  for  the  last  theory  is 
provided  by  the  finding  of  immunoglobulin  in  the 
cyst  fluid  in  several  cases  (129). 

Ovarian  tumors  are  commonly  associated  with 
laboratory  evidence  of  disseminated  intravascu- 
lar coagulation  (DIG),  but  clinical  manifestations 
of  this  disorder  are  uncommon.  In  one  study 
(112),  72  percent,  and  in  another  (111),  94  percent 
of  women  with  ovarian  cancer  had  fibrin  degra- 
dation products  in  the  serum.  In  a review  of  231 
cases  of  clinically  evident  DIG  in  women  with 
tumors,  however.  Sack  et  al.  ( 13 1 ) formd  only  7 that 
were  associated  with  ovarian  cancer.  Additional 
cases  have  been  reported  ( 114,119,130,132),  some 
of  which  have  been  accompanied  by  nonbacterial 
thrombotic  endocarditis  (114,119)  or  microangio- 
pathic hemol3dic  anemia  (130).  Ovarian  carcino- 
mas have  also  been  associated  with  migratory 
thrombophlebitis  (Trousseau’s  syndrome),  a man- 
ifestation of  chronic  DIG  (119a,122,131).  A wide 
variety  of  pathogenetic  mechanisms  have  been 
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proposed,  although  most  tumors  prohahly  initi- 
ate Die  by  expressing  tissue  factor  on  their  cell 
surfaces,  potentially  initiating  both  the  intrinsic 
and  extrinsic  pathways  (116).  Additional  patho- 
genetic factors  proposed  in  cases  of  ovarian  can- 
cer have  included  elevations  in  serum  viscosity, 
erythroc3de  aggregation,  fibrinogen,  beta-throm- 
boglobulin,  and  platelet  factor  4 (123,125). 

Except  in  cases  of  androgenic  ovarian  tumors, 
erythroc3dosis  is  only  rarely  associated  with  gyne- 
cologic tumors.  In  a series  of 340  reported  cases  of 
paraneoplastic  erythrocytosis,  ovarian  tumors  ac- 
counted for  only  2 percent;  the  histologic  types  of 
the  tumors  were  not  specified  (121).  The  erythro- 
cytosis appeared  to  be  related  to  the  secretion  of 
erythropoietin  by  the  ovarian  tumors  in  cases  of  a 
dermoid  cyst  ( 120)  and  a steroid  cell  tumor  ( 127). 

Other  hematologic  abnormalities  occasionally 
associated  with  ovarian  tumors  include  nonthrom- 
bocytopenic purpura  (mucinous  cystadenoma) 
(117),  granulocytosis  (clear  cell  carcinoma)  (133), 
thrombocytopenia  (hemangiomas,  carcinoma, 
adenofibroma)  (124,126,134,135),  panc3dopenia 
(granulosa  cell  tumor)  (128),  systemic  masto- 
C3dosis  (page  388),  and  thromboc3dosis  (115,116, 
136),  which  was  present  in  56  percent  of  patients 
with  ovarian  carcinoma  in  one  study  (115). 

Cutaneous  Disorders 

In  addition  to  the  cutaneous  manifestations  of 
dermatomyositis,  scleroderma  (page  385),  and 
the  Peutz-Jeghers  and  nevoid  basal  cell  carci- 
noma syndromes  (page  387 ),  a variety  of  cutane- 
ous lesions  have  been  described  in  association 
with  ovarian  tumors  or  tumor-like  lesions.  Acan- 
thosis nigricans  occurs  in  some,  typically  young 
women  with  polycystic  ovarian  disease,  stromal 
hyperthecosis,  or  combinations  thereof,  becom- 
ing a component  of  the  HAIR-AN  syndrome 
(hyperandrogenemia,  insulin  resistance,  and  ac- 
anthosis nigricans)  (page  413).  In  these  cases 
(so-called  benign  acanthosis  nigricans),  the  cuta- 
neous lesions  diminish  or  disappear  with  nor- 
malization of  the  blood  androgen  levels.  In  con- 
trast, so-called  malignant  acanthosis  nigricans 
t}T)ically  occurs  in  older  women  in  association 
with  a malignant  tumor,  usually  an  adenocarci- 
noma, which  in  most  cases  has  metastasized  by 
the  time  of  its  discovery  (138).  The  cutaneous 
lesions  may  precede,  coincide  with,  or  follow  the 


detection  of  the  neoplasm.  This  t3^pe  of  acantho- 
sis nigricans  has  been  associated  with  four  ovar- 
ian carcinomas,  at  least  two  of  which  were  serous 
papillary  carcinomas  (138,139).  Some  authors 
consider  the  sign  of  Leser-Trelat  (sudden  onset 
and  rapid  enlargement  of  numerous  seborrheic 
keratoses  in  association  with  an  occult  cancer)  a 
variant  of  “malignant”  acanthosis  nigricans 
(142).  One  such  case  was  reported  in  a 76-year- 
old  woman  9 months  before  the  discovery  of  a 
stage  III  ovarian  adenocarcinoma  (142). 

The  Torre-Muir  S3mdrome  is  an  autosomal  dom- 
inant disorder  characterized  by  the  occurrence  of 
solitary  or  multiple  sebaceous  tumors  in  patients 
with  internal  cancer  (137,141).  Ovarian  tumors 
associated  with  the  syndrome  have  included  four 
carcinomas  and  a granulosa  cell  tumor  (137,141). 
Eruptive  keratoacanthomas  in  the  absence  of  se- 
baceous tumors  (144)  and  a case  of  an  aggressive 
keratoacanthoma  (140)  have  also  been  reported 
in  patients  with  ovarian  carcinomas.  Acute  neu- 
trophilic dermatosis  (Sweet’s  syndrome)  is  char- 
acterized by  tender  erythematous  plaques  with 
a distinctive  microscopic  appearance,  fever,  and 
leukocytosis  (145).  The  disorder  may  occur  in 
patients  with  an  underlying  cancer,  usually  leu- 
kemia, but  also  in  occasional  patients  with  car- 
cinoma, including  one  with  a clear  cell  carcinoma 
of  the  ovary  ( 143 ).  A case  of  cutaneous  melanosis 
due  to  a strumal  carcinoid  tumor  has  been  re- 
ferred to  on  page  295. 

Nephrotic  Syndrome 

In  1966,  Lee  et  al.  (146)  documented  the  ne- 
phrotic syndrome  and  membranous  glomerulo- 
pathy in  three  patients  with  gynecologic  tumors, 
one  of  which  was  an  ovarian  “adenocarcinoma” 
and  another,  an  ovarian  dermoid  cyst.  It  was  not 
established,  however,  whether  the  two  lesions 
were  other  than  coincidental.  A 65-year-old 
woman  had  the  nephrotic  syndrome  8 months 
prior  to  the  detection  of  a stage  IV  poorly  differ- 
entiated serous  carcinoma  of  the  ovary  (147).  A 
renal  biopsy  revealed  membranous  glomerulo- 
pathy. The  proteinuria  diminished  greatly  after 
debulking  of  the  tumor.  After  combination  chemo- 
therapy for  10  months,  the  proteinuria  disap- 
peared and  there  was  no  evidence  of  tumor  at  a 
second-look  laparotomy. 
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HERITABLE  AND  OTHER 
CONGENITAL  SYNDROMES 

Peutz-Jeghers  Syndrome 

The  Peutz-Jeghers  s}Tidrome  (PJS)  is  a rare 
autosomal  dominant  disorder  characterized  by 
hamartomatous  gastrointestinal  pol3rps,  mucocu- 
taneous melanin  pigmentation,  and  predisposition 
to  a wide  variety  of  neoplasms,  including  those  of 
the  intestine,  pancreas,  breast,  and  female  genital 
tract.  The  ovarian  tumor  associated  most  com- 
monly with  the  PJS  is  the  sex  cord  tumor  with 
annular  tubules  (page  219),  but  two  other  distinctive 
sex  cord-stromal  tumors  also  occur  in  these  pa- 
tients, suggesting  a possible  association  (pages  203 
and  224).  A number  of  other  ovarian  tumors  have 
been  described  in  patients  with  the  PJS,  although 
the  great  variety  of  t}^es  encountered  suggests 
that  most  of  them  are  coincidental.  A possible 
exception  is  the  mucinous  cystic  tumor,  which  may 
be  benign,  borderline,  or  malignant,  and  has  been 
described  in  nine  patients  with  the  s3mdrome  ( 148- 
150,152,154—157);  in  two  cases,  the  tumors  were 
bilateral  (149,155).  That  such  mucinous  tumors 
may  be  a manifestation  of  the  PJS  is  also  sug- 
gested by  the  occurrence  of  other  mucinous  le- 
sions in  patients  with  this  disorder,  specifically 
adenoma  malignum  of  the  cervix  and  mucinous 
metaplasia  of  the  fallopian  tube  (149,151,153). 

Nevoid  Basal  Cell  Carcinoma  Syndrome 

The  nevoid  basal  cell  carcinoma  syndrome 
(NBCS),  also  referred  to  as  the  basal  cell  nevus 
syndrome  and  Gorlin’s  syndrome,  is  an  autoso- 
mal dominant  disorder  with  high  penetrance 
and  variable  expressivity  (160).  Its  most  com- 
mon features,  which  gradually  appear  with  in- 
creasing patient  age,  include:  multiple  nevoid 
basal  cell  carcinomas;  multiple  jaw  keratocysts; 
developmental  defects  of  the  skeletal  system, 
especially  rib,  vertebral,  and  craniofacial  abnor- 
malities; palmar  and  plantar  pits  secondary  to 
defective  keratin  production;  epidermal  inclu- 
sion cysts  (including  milia);  ectopic  calcification 
(falx  cerebri,  diaphragma  sellae);  and  extracuta- 
neous  neoplasms  of  the  ovary,  and  less  often  the 
brain  (medulloblastoma,  meningioma),  heart  (fi- 
broma), and  other  sites.  A wide  variety  of  other 
lesions  are  seen  less  commonly  ( 160).  As  approx- 
imately 10  percent  of  individuals  with  the  NBCS 


Figure  20-5 

OVARIAN  FIBROMA  FROM  PATIENT  WITH 
NEVOID  BASAL  CELL  CARCINOMA  SYNDROME 
The  tumor  is  multinodular  and  was  calcified.  (Fig.  7 from 
Case  records  of  the  Massachusetts  General  Hospital,  Case 
14.  N Engl  J Med  1976;294:772-7.)  (Figures  20-5  and  20-6 
are  from  the  same  patient. ) 

never  have  basal  cell  carcinomas,  the  diagnosis 
may  be  overlooked  in  patients  without  skin  le- 
sions (160). 

Approximately  75  percent  of  females  with  the 
NBCS  who  are  referred  to  gynecologists  are 
found  to  have  ovarian  fibromas  (160)  (page  194). 
In  contrast  to  fibromas  in  patients  without  the 
syndrome,  the  syndrome-related  tumors  are  bi- 
lateral in  approximately  75  percent  of  the  cases, 
are  frequently  multinodular  (fig.  20-5)  or  multi- 
focal (as  many  as  10  in  one  ovary),  and  are  almost 
always  calcified,  sometimes  massively  so  (fig.  20-6) 
(158).  They  also  tend  to  occur  at  a younger  age  than 
in  patients  without  the  syndrome,  and  are  usu- 
ally diagnosed  in  young  adults,  adolescents,  or 
even  children;  the  youngest  affected  patient  de- 
scribed in  the  literature  was  3 years  of  age  (162). 
Additional  tumors  may  arise  years  after  local 
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Figure  20-6 

OVARIAN  FIBROMA  IN  PATIENT  WITH 
NEVOID  BASAL  CELL  CARCINOMA  SYNDROME 
The  tumor  is  massively  calcified. 


excision  ( 164).  In  two  cases,  an  ovarian  tumor  in 
a patient  with  NBCS  was  associated  with  renin 
production  and  hypertension  (page  382).  Ovar- 
ian fibrosarcomas  have  also  been  encountered  in 
two  patients  with  NBCS,  but  only  one  such  case 
was  reported  in  detail  (163).  A pregnant  patient 
with  NBCS  had  a virilizing  sclerosing  stromal 
tumor  (161);  a relation  to  the  syndrome  was 
suggested  by  the  bilaterality  of  the  tumor,  a 
feature  that  had  not  been  previously  described 
in  cases  of  sclerosing  stromal  tumor. 

Ovarian  fibromas  with  clinicopathologic  features 
similar  to  those  occurring  in  the  NBCS  may  be  found 
in  the  absence  of  other  stigmata  of  the  disorder. 
Dumont-Herskowitz  et  al.  (159)  recently  described 
a kindred  in  which  female  members  in  four  succes- 
sive generations  had  ovarian  fibromas:  they  were 
usually  diagnosed  at  a young  age  (as  young  as  3 
years),  were  often  calcified  and  multinodular  or 
multiple,  and  were  occasionally  bilateral. 


Ollier’s,  Maffucci’s,  and  Other  Disorders 

Ollier’s  disease  is  a rare  nonhereditary  con- 
genital syndrome  characterized  by  multiple  en- 
chondromas;  when  the  latter  are  associated  with 
multiple  hemangiomas,  the  designation  Maffucci’s 
S5mdrome  is  used.  The  juvenile  granulosa  cell  tumor 
(JGCT)  is  a rare  component  of  these  S3mdromes: 
eight  such  tumors  have  been  described  in  patients 
with  Ollier’s  disease  ( 167,170,174,175,177-180)  and 
three  in  patients  with  Maffucci’s  syndrome 
(168,169,176).  Single  examples  of  ovarian  fibroma 
(173)  and  fibrosarcoma  (165)  have  also  been  re- 
ported in  patients  in  Maffucci’s  syndrome. 

JGCTs,  especially  when  bilateral,  may  occur  in 
association  with  other  congenital  syndromes  or 
abnormalities.  Pysher  et  al.  (171)  described  a 4- 
month-old  infant  with  bilateral  JGCTs  and  multi- 
ple craniofacial  and  skeletal  abnormalities  sugges- 
tive of  Goldenhar’s  syndrome.  Also,  bilateral 
JGCTs  have  been  reported  in  a newborn  with 
Potter’s  syndrome  (172),  and  occasional  phenotypi- 
caUy  normal  patients  with  a unilateral  JGCT  have 
had  bone  or  soft  tissue  tumors  (180).  Systemic 
mastocytosis  appeared  in  a 21-year-old  woman  fol- 
lowing surgery  and  chemotherapy  for  a mixed  ma- 
lignant germ  cell  tumor  of  the  ovary  (166). 

Sertoli-Leydig  Cell  Tumors 

and  Thyroid  Abnormalities 

In  1974,  Jensen  et  al.  (183)  described  a kin- 
dred in  which  a number  of  female  members  from 
four  consecutive  generations  were  found  to  have 
Sertoli-Leydig  cell  tumors  (SLCTs),  th3rroid  ade- 
nomas, or  both.  These  authors  found  reports  of 
five  similarly  affected  families  in  the  literature, 
and  since  their  report,  at  least  three  more  fami- 
lies have  been  described  (181,184,186).  In  some 
families,  male  members  have  also  had  thyroid 
lesions  ( 181,184).  It  has  been  suggested  that  this 
syndrome  is  transmitted  in  an  autosomal  domi- 
nant fashion  with  a variable  degree  of  expressiv- 
ity (183,184).  Jensen  et  al.  (183)  also  found  that 
29  percent  of  patients  under  20  years  of  age  with 
sporadic  SLCTs  in  the  files  of  the  Armed  Forces 
Institute  of  Pathology  had  thyroid  abnormali- 
ties. In  contrast,  only  2 percent  of  207  patients 
with  SLCTs  in  another  series  had  thyroid 
masses  (187). 

The  thyroid  abnormalities  associated  with 
both  familial  and  sporadic  SLCTs  have  usually 
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been  interpreted  as  solitary  or  multiple  adeno- 
mas or  nodular  goiter,  but  examples  of  Graves’ 
disease  (186)  and  carcinoma  (186,187)  have  also 
been  reported.  The  clinical  and  pathologic  fea- 
tures of  the  SLCTs  have  not  differed  from  those 
of  tumors  occurring  in  the  absence  of  thyroid 
abnormalities,  although  in  several  familial 
cases,  the  SLOT  was  associated  with  an  ipsilat- 
eral  or  contralateral  ovarian  mucinous  tumor 
(cystadenoma  or  cystadenocarcinoma)  or  there 
was  a mucinous  ovarian  tumor  in  a family  mem- 
ber. Some  of  these  “mucinous  tumors”  might 
have  resulted  from  overgrowth  of  heterologous 
mucinous  epithelium  within  a SLOT  (183,187). 

The  only  other  association  between  ovarian  tu- 
mors and  thyroid  abnormalities  are  two  reported 
cases  of  a masculinizing  steroid  cell  tumor  and 
multiple  endocrine  adenomatosis,  including  thy- 
roid and  parathyroid  adenomas  (182,185). 

Ataxia-Telangiectasia 

Ataxia-telangiectasia  is  an  autosomal  recessive 
disorder  characterized  by  progressive  cerebellar 
ataxia,  oculocutaneous  telangiectasias,  and  im- 
mxme  deficiency,  with  recurrent  sinopulmonary 
infections  and  a high  frequency  of  malignant  neo- 
plasms. Although  most  of  the  tumors  have  been 
leukemias  and  Ijnnphomas,  a wide  variety  of 
other  cancers  have  also  been  encountered.  Ovar- 
ian tumors  in  patients  with  this  disorder  have 
included  a yolk  sac  tumor  (191)  and  three  dys- 
germinomas  (188-190),  one  of  which  was  bilat- 
eral ( 188)  and  another  of  which  was  associated 
with  a contralateral  gonadoblastoma  (189). 

OTHER  SYNDROMES 

Lymphangioleiomyomatosis 

Lymphangioleiomyomatosis  is  a rare  disorder 
occurring  almost  exclusively  in  premenopausal 
women  that  is  characterized  by  hamartomatous 
proliferations  of  smooth  muscle  around  pulmo- 
nary airways,  vessels,  and  lymphatics,  and  ex- 
trapulmonary  lymphatics  ( 192-195).  As  patients 
with  tuberous  sclerosis  can  have  pulmonary  le- 
sions identical  to  those  of  lymphangioleiomyo- 
matosis, the  latter  may  be  a forme  fruste  of  the 
tuberous  sclerosis  complex.  Lack  et  al.  (194) 
reported  the  case  of  a 33-year-old  mentally  re- 
tarded woman  with  pulmonary  and  widespread 


extrapulmonary  lymphangioleiomyomatosis, 
which  included  involvement  of  the  uterus  and 
ovaries.  The  smooth  muscle  cells  of  the  lesion  are 
immunoreactive  for  HMB-45  (193),  and  in  some 
cases,  estrogen  and  progesterone  receptors  (192). 
Progestin  therapy  has  resulted  in  s3miptomatic 
improvement  in  a number  of  patients  (195). 

Meigs’  Syndrome 

In  1954,  17  years  after  his  initial  report  (201), 
Meigs  redefined  the  syndrome  that  bears  his 
name  as  an  association  of  an  ovarian  fibroma  or 
a “predominantly  fibrous  tumor”  (including  the- 
coma, granulosa  cell  tumor,  and  Brenner  tumor), 
ascites,  and  unilateral  or  bilateral  pleural  effu- 
sion, with  disappearance  of  the  ascitic  fluid  and 
effusion)  s)  after  removal  of  the  ovarian  tumor 
(199,200).  Subsequently,  the  term  Meigs’  syn- 
drome has  been  applied  to  the  same  constellation 
of  findings  associated  with  any  benign  pelvic 
tumor  or  tumor-like  process,  while  the  term 
“pseudo-Meigs”  syndrome  has  been  used  for  cases 
in  which  the  features  of  the  syndrome  are  associ- 
ated with  a primary  or  secondary  ovarian  cancer, 
and  in  which  the  fluid  has  not  been  shown  to 
contain  malignant  cells.  The  ascitic  and  pleural 
fluids  in  Meigs’  and  pseudo-Meigs’  syndromes  are 
usually  serous,  but  maybe  serosanguinous  ( 199). 

The  wide  variety  of  ovarian  tumors  that  have 
been  associated  with  Meigs’  and  pseudo-Meigs’ 
syndromes  include  benign,  borderline,  and  ma- 
lignant surface  epithelial  tumors;  germ  cell  tu- 
mors (dermoid  cyst,  dysgerminoma,  struma 
ovarii);  rare  other  primary  tumors  (fibrosar- 
coma, lymphoma);  and  metastatic  ovarian  tu- 
mors (Krukenberg  tumor,  metastatic  colon  car- 
cinoma) (197,199,202,205).  A non-neoplastic 
lesion,  massive  ovarian  edema,  has  also  occa- 
sionally caused  Meigs’ syndrome  (198).  Nonovar- 
ian  tumors  have  included  uterine  leiomyomas 
and  a fallopian  tube  papilloma  (200). 

The  ascitic  fluid  in  Meigs’  and  pseudo-Meigs’ 
syndromes  appears  to  be  due  to  transudation  of 
fluid  from  the  surface  of  the  tumor,  with  the 
pleural  fluid  being  a result  of  passage  of  the  fluid 
through  diaphragmatic  fenestrations,  lymphat- 
ics, or  both.  The  predominance  of  right-sided 
pleural  space  involvement  in  the  syndrome  is 
consistent  with  the  greater  number  of  diaphrag- 
matic fenestrations  and  lymphatics  in  the  right 
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hemidiaphragm.  The  likelihood  of  an  ovarian 
stromal  tumor  being  associated  with  ascites  in- 
creases with  the  size  of  the  tumor  and  the 
amount  of  edema  fluid  it  contains.  In  their  study 
of  70  fibromas  and  thecomas,  Samanth  and 
Black  (204)  found  that  tumors  less  than  10  cm  in 
diameter  and  larger  tumors  that  lacked  edema 
were  not  accompanied  by  ascites;  in  contrast,  40 
percent  of  the  tumors  10  cm  or  larger  in  diameter 
were  associated  with  ascites  and  the  correspond- 
ing figure  for  tumors  that  were  both  large  and 
edematous  was  67  percent.  There  appeared  to  be 
no  correlation,  however,  between  these  two  fea- 
tures and  the  amount  of  ascitic  fluid. 

Many  of  the  tumors  that  have  been  associated 
with  Meigs’  and  pseudo-Meigs’  syndromes,  are 
much  more  commonly  accompanied  by  ascites 
alone.  For  example,  in  two  large  series  of  ovarian 
fibromas  totaling  78  cases  (196,203),  30  percent 
of  the  tumors  were  associated  with  ascites  but 
only  4 percent  with  Meigs’  sjmdrome. 

The  syndrome  of  ovarian  luteinized  thecomas 
and  sclerosing  peritonitis  has  been  discussed  on 
page  192. 

Amylase  Secretion 

Surface  epithelial  tumors,  especially  of  the  se- 
rous and,  less  often,  of  the  endometrioid  type,  may 
produce  amylase  that  is  detectable  immunohisto- 
chemically  within  the  tumor  cells  or  biochemi- 
cally in  cystic,  ascitic,  and  pleural  fluid;  urine; 
and  serum  (206-217).  Occasionally,  fluid  aspi- 
rated from  ovarian  tumors  has  been  misinter- 
preted as  ascitic  fluid  (206),  or  the  clinical  pre- 
sentation has  mimicked  that  of  a pancreatic 
pseudocyst  (211)  or  acute  pancreatitis  (210,212). 
The  amylase  produced  by  genital  tract  neo- 
plasms, however,  is  similar  to  that  of  salivary 
gland  origin,  and  can  be  distinguished  electro- 
phoretically  from  pancreatic  amylase  (212). 

Approximately  15  patients  with  ovarian  tu- 
mors associated  with  hyperamylasemia  have 
been  reported  (206,209,210,212,214,217).  Most 


of  the  tumors  were  high-stage  serous  carcino- 
mas, but  two  were  stage  I endometrioid  carcino- 
mas (212,217).  A serous  carcinoma  of  peritoneal 
origin  was  also  accompanied  by  hyperamylase- 
mia (213).  The  serum  amylase  level  may  be  a 
useful  marker  of  tumor  progression  and  thera- 
peutic response  in  such  patients. 

Cramer  and  Bruns  (208)  described  an  unusual 
example  of  pseudo-Meigs’  syndrome  in  a patient 
with  a pleural  effusion  rich  in  amylase;  hyperamy- 
lasemia was  not  present.  The  effusion  disappeared 
after  removal  of  a serous  tumor  of  borderline  ma- 
lignancy, which  had  ruptured  preoperatively. 

Uveal  Melanocytic  Lesions 

Diffuse  bilateral  uveal  melanocytic  lesions  have 
been  associated  with  visceral  cancers.  Three  exam- 
ples occurred  in  women  with  ovarian  carcinoma 
(218-220);  two  women,  77  and  89  years  of  age, 
suffered  gradual  loss  of  vision  during  the  18  to  24 
months  before  their  deaths  from  poorly  differenti- 
ated ovarian  carcinoma  (218,219);  the  third  pa- 
tient, a 60-year-old  woman,  complained  of  bilateral 
eye  pain  and  blurring  of  vision  almost  immediately 
after  oophorectomy  for  bilateral  ovarian  serous 
carcinoma.  The  visual  loss  progressed,  and  she 
died  1 year  later  of  the  ovarian  tumor  ( 220 ).  Micro- 
scopic examination  of  the  eyes  from  each  patient 
revealed  a bilateral  diffuse  proliferation  of  mela- 
noc3des  throughout  the  uveal  tracts;  the  sclerae 
were  also  involved  in  two  cases.  All  or  most  of  the 
polygonal  and  spindle-shaped  cells  appeared  be- 
nign in  two  cases;  foci  of  atypical  cells  were  seen  in 
one  of  them,  and  in  the  third  case,  most  of  the  cells 
had  malignant  features. 

Pyrexia 

Two  cases  in  which  pyrexia  was  the  present- 
ing manifestation  of  an  ovarian  carcinoma  have 
been  reported:  one  was  a poorly  differentiated 
clear  cell  carcinoma  (222)  and  the  other,  a “cyst- 
adenocarcinoma”  (221). 
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TUMORS  AND  TUMOR-LIKE  LESIONS  ASSOCIATED 
WITH  ABNORMAL  SEXUAL  DEVELOPMENT 


Gonadal  tumors  of  several  types  are  frequent 
in  patients  with  certain  forms  of  abnormal  go- 
nadal development.  The  gonadoblastoma  is  one 
of  the  most  common  of  these  tumors,  originating 
almost  exclusively  in  a dysgenetic  gonad;  it  has 
been  discussed  in  detail  in  chapter  16.  Since 
most  other  tumors  that  arise  in  abnormal  gonads 
belong  in  the  germ  cell  category  and  also  have 
been  described  earlier,  this  chapter  will  be  de- 
voted to  a description  of  the  most  common  disor- 
ders of  gonadal  development  in  phenotypic  fe- 
males and  a brief  consideration  of  the  tumors 
and  tumor-like  conditions  associated  with  them. 

GONADAL  DYSGENESIS 

The  types  of  gonadal  dysgenesis  and  their  asso- 
ciated gonads  are  listed  in  Table  21-1.  The  gonadal 
streak  is  an  elongated  structure  with  the  gross 
appearance  of  an  infantile  ovary.  Early  in  fetal  life, 
it  may  be  indistinguishable  on  microscopic  exam- 
ination from  a normal  ovary  but  subsequently,  the 
ova  gradually  disappear  so  that  typically  none  are 
detectable  at  the  time  of  puberty;  exceptionally,  a 
few  remain,  and  graafian  follicles  and  even  corpora 
lutea  may  develop,  usually  within  the  first  few 
postpubertal  years.  The  typical  streak  in  the  adult 
is  composed  almost  exclusively  of  ovarian  stroma. 


Table  21-1 

TYPES  OF  GONADAL  DYSGENESIS 
AND  THEIR  ASSOCIATED  GONADS* 


Turner’s  syndrome 

Bilateral  streak  gonads 

(most  cases) 

Pure  gonadal 

Bilateral  streak  gonads 

dysgenesis 

Mixed  gonadal 

1. 

Streak  and  testis 

dysgenesis 

2. 

Streak-testis,  bilateral 

3. 

Streak-testis  and  streak 

4. 

Streak-testis  and  testis 

5. 

Dysgenetic  testis,  bilateral 

" From  references  .5,6,7. 


but  rete  ovarii,  wolffian  remnants,  and  hilus 
cells  can  be  found  in  the  hilus  (fig.  21-1).  The 
testis  of  mixed  gonadal  dysgenesis  varies  greatly 
in  its  degi'ee  of  structural  and  functional  abnor- 
mality. It  is  almost  always  undescended.  Micro- 
scopic examination  may  show  only  the  changes 
of  cryptorchidism;  if  the  testis  is  descended,  sper- 
matogenesis may  occur.  Much  more  frequently, 
the  testis  is  small;  may  contain  abnormally 
shaped,  branching  tubules  devoid  of  germ  cells; 
and  may  exhibit  varying  degrees  of  interstitial 
fibrosis.  When  streak  tissue  is  additionally  pres- 
ent, typically  in  the  cortical  portion  of  the  gonad, 
the  term  streak-testis  is  appropriate  (fig.  21-2). 


Figure  21-1 
GONADAL  STREAK 

A tliin  strip  of  ovaritm  stroma  devoid  of  follicles  (right)  lies 
adjacent  to  the  hilus,  which  contains  rete  (left  center).  ( Fig.  9. 14 
from  Scully  RE.  Gonadal  pathology  of  genetically  determined 
diseases.  In:  Ki'aus  FT.  Damjanov  I,  eds.  Pathology  of  reproduc- 
tive failure.  Baltimore:  Williams  & Wilkins,  1991:257-85.) 
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Figure  21-2 

GONAD  OF  MIXED  GONADAL  DYSGENESIS 
Streak  tissue  and  rete  (top)  are  separated  by  tunica 
albuginea  from  testis  (bottom). 

The  disorder  characterized  by  bilateral  dys- 
genetic  testes  and  initially  designated  “dys- 
genetic  male  pseudohermaphroditism”  is  now 
considered  a variant  of  mixed  gonadal  dysgene- 
sis because  of  pathologic  and  clinical  overlap  in 
the  two  disorders  (2,4)- 

Pure  gonadal  dysgenesis  with  bilateral  streaks 
is  characterized  by  a failure  of  development  of  the 
secondary  sex  organs  and  characteristics  at  pu- 
berty, but  patient  height  is  normal  and  other  con- 
genital anomalies  are  absent.  In  Turner’s  syn- 
drome, in  contrast,  the  patient  is  not  only  sexually 
immature  but  is  almost  always  less  than  150  cm 
in  height  and  has  one  or  more  congenital  anoma- 
lies, including  neonatal  lymphedema,  webbed 
neck,  prognathous,  shield-shaped  chest,  widely 
spaced  nipples,  cubitus  valgus,  congenital  nevi, 
coarctation  of  the  aorta,  renal  anomalies,  short 
5th  metacarpal  bones,  and  others.  Patients  with 
mixed  gonadal  dysgenesis  are  usually  phenotypic 
females  with  var3dng  degrees  of  male  develop- 


ment of  the  external  genitalia;  the  internal  sec- 
ondary sex  organs  can  vary  but  a uterus  is  al- 
most always  present.  Rarely,  the  patient  is  a 
pheno typically  normal  male  or  female.  Approxi- 
mately one  third  of  patients  with  mixed  gonadal 
dysgenesis  also  have  Turner’s  syndrome. 

Gonadoblastoma  and  Germ  Cell  Tumors 

Gonadoblastomas  and  pure  germ  cell  tumors, 
most  of  which  are  germinomas  (dysgerminomas- 
seminomas),  are  the  most  common  forms  of  tumor 
in  cases  of  gonadal  dysgenesis,  but  their  occur- 
rence is  almost  entirely  confined  to  patients  who 
have  a Y chromosome  or  Y-chromosome  material 
in  their  karyotype  (5-7)  (page  307).  Those  patients 
with  a 46,XX  karyotype,  which  is  sometimes  as- 
sociated with  pure  gonadal  dysgenesis,  or  a 45,X 
karyotype,  the  most  frequent  finding  in  patients 
with  Turner’s  syndrome,  rarely  have  tumors  of 
these  types.  Other  ovarian  tumors,  such  as  those 
in  the  surface  epithelial-stromal  category  and 
hilus  cell  tumors,  may  occur,  however.  In  contrast, 
gonadoblastomas  and  pure  germ  cell  tumors  often 
complicate  gonadal  dysgenesis  associated  with  a 
46,XY  karyotype,  a common  finding  in  cases  of 
pure  gonadal  dysgenesis;  a 45 ,X/  46,XY  karyo- 
type, the  characteristic  finding  in  cases  of  mixed 
gonadal  dysgenesis;  or  a variety  of  other  mosaic 
karyotypes  that  include  a Y chromosome.  About 
three  fourths  of  the  gonadal  tumors  occurring  in 
patients  with  gonadal  dysgenesis  and  Y-chromo- 
some material  are  gonadoblastomas,  which  may 
be  mixed  with  various  types  of  pure  germ  cell 
neoplasia;  most  of  the  remaining  tumors  are 
pure  germinomas.  Because  of  a calculated  risk 
of  malignancy  of  28  percent  by  the  age  of  20  years 
for  patients  with  pure  gonadal  dysgenesis  and  a 
Y chromosome,  and  a 19  percent  risk  by  the  same 
age  for  patients  with  mixed  gonadal  dysgenesis, 
prophylactic  removal  of  the  gonads  is  advisable 
in  both  groups  of  patients  at  an  early  age  ( la). 

Juvenile  Granulosa  Cell  Tumor 

Juvenile  granulosa  cell  tumors  have  been  re- 
ported in  six  infants  with  gonadal  dysgenesis, 
ambiguous  genitalia,  and  an  abnormal  karyo- 
type that  included  a Y chromosome.  The  tumors 
arose  in  a testis  in  five  of  these  cases;  the  gonad 
of  origin  of  the  sixth  tumor  could  not  be  deter- 
mined (1,3, 8,9). 
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TRUE  HERMAPHRODITISM 

This  disorder  is  characterized  by  the  coexist- 
ence of  well-developed  ovarian  and  testicular  tis- 
sue in  the  form  of  an  ovary  and  a contralateral 
testis,  or  unilateral  or  bilateral  ovotestes  (fig.  21-3) 
(10,12).  The  testicular  tissue  is  typically  more  nor- 
mal structurally  and  fimctionally  than  that  of 
mixed  gonadal  dysgenesis,  and  the  ovarian  tissue 
characteristically  maintains  a normal  or  close  to 
normal  appearance  throughout  life.  The  pheno- 
type of  the  patient  ranges  from  normal  female  to 
normal  male,  but  most  patients  show  var}dng  de- 
grees of  sexual  ambiguity.  The  most  common 
karyotype  is  46,XX,  but  a number  of  other  karyo- 
types, including  46,XY  and  mosaic  forms,  have 
been  reported.  Eight  phenotypically  female  true 
hermaphrodites  with  a 46,XX  or  mosaic  karyot}rpe 
have  home  children.  The  most  common  tumor 
occurring  in  true  hermaphrodites  is  the  dys- 
germinoma-seminoma;  a few  g^nadoblastomas 
have  also  occurred  (13)  as  well  as  a variety  of 
epithelial-stromal  tumors  in  addition  to  endome- 
triosis (10-12,14).  Malignant  gonadal  tumors 
occur  in  less  than  3 percent  of  the  cases. 

MALE  PSEUDOHERMAPHRODITISM 

This  complex  and  incompletely  understood 
category  of  disorders  includes  all  cases  in  which 
the  presence  of  testes  is  associated  with  varying 
degrees  of  female  development,  which  range 
from  slight  to  almost  complete;  lack  of  male 
development;  or  both  (17,18).  The  primary  ab- 
normality may  be  at  the  testicular  level  and 
involve  either  structure  or  function  (enzyme  de- 
fects in  the  biosynthesis  of  testosterone;  hernia 
uteri  inguinale  due  to  mullerian-inhibiting  sub- 
stance deficiency),  at  the  end-organ  level  (andro- 
gen-insensitivity S5mdrome  and  5 a-reductase 
deficiency),  and  rarely,  at  the  hypothalamus-pi- 
tuitary level.  Since  many  of  the  cases  in  the 
literature  have  not  been  sorted  out  clearly,  and 
subtypes  of  male  pseudohermaphroditism  are 
relatively  rare,  it  is  difficult  to  determine  the 
frequency  of  development  of  malignant  tumors  in 
most  forms  of  this  disorder.  It  has  already  been 
mentioned  that  so-called  dysgenetic  male  pseudo- 
hermaphroditism is  associated  with  an  increased 
frequency  of  gonadoblastoma  and  seminoma  but 
that  condition  is  now  generally  included  in  the 


Figure  21-3 
OVOTESTIS 

An  ovarian  component  containing  follicles,  including  an 
antral  follicle,  overlies  a testicular  component  containing 
sclerotic  tubules  and  prominent  Leydig  cells,  which  form  a 
small  nodule  in  the  lower  center.  (Fig.  4 from  Rutgers  JL, 
Scully  RE.  Pathology  of  the  testis  in  intersex  syndromes. 
Semin  Diagn  Pathol  1987;4;275-91.) 

category  of  mixed  gonadal  dysgenesis  (15,16). 
The  form  of  male  pseudohermaphroditism  that 
has  been  recognized  for  many  years  to  have  an 
association  with  the  development  of  a variety  of 
gonadal  tumors  and  tumor-like  lesions  is  the 
complete  form  of  the  androgen-insensitivity  syn- 
drome (testicular  feminization). 

Androgen-Insensitivity  Syndrome 

General  Features.  The  androgen-insensitiv- 
ity S3mdrome  (AIS),  which  may  be  familial  and 
transmitted  through  the  female,  or  sporadic,  is 
characterized  by  a 46,XY  karyotype,  bilateral  tes- 
tes, and  varying  degrees  of  insensitivity  of  end-or- 
gans, including  the  testes,  to  androgens,  resulting 
in  varying  degrees  of  deficient  virilization  (24—26). 

The  complete  form  of  AIS  (testicular  femini- 
zation) (20)  is  characterized  by  testes  that  are 
usually  abdominal,  but  may  be  inguinal  or  labial 
or  rarely  scrotal,  and  at  least  initially,  produce 
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normal  quantities  of  androgens;  a failure  of  de- 
velopment of  the  male  internal  and  external 
secondary  sex  organs;  an  absence  or  scantiness 
of  pubic  and  axillary  hair;  and  breast  develop- 
ment. Because  the  testes  typically  secrete  a nor- 
mal amount  of  mullerian-inhibiting  substance 
the  uterus  and  fallopian  tubes  are  usually  absent, 
but,  enigmatically,  one  or  both  tubes  develop  in 
10  percent  of  the  patients  (25).  The  disorder  is 
caused  by  an  abnormality  in  the  androgen  recep- 
tor gene  in  the  long  arm  of  the  X chromosome,  or 
in  cases  in  which  the  receptor  mechanism  ap- 
pears to  be  normal,  to  a postreceptor  cellular 
defect  (receptor-positive  androgen  resistance). 

The  diagnosis  of  testicular  feminization  may 
be  suggested  by  the  existence  of  the  disorder  in 
a sister  or  maternal  aunt  of  the  patient,  by  the 
finding  of  a testis  in  an  inguinal  hernia  sac  in  a 
prepubertal  phenotypic  female,  by  the  failure  of 
the  menarche  to  occur  at  the  time  of  puberty,  or  by 
the  development  of  symptoms  or  signs  caused  by 
a gonadal  tumor  or  adnexal  cyst.  The  diagnosis  has 
been  made  as  late  as  the  ninth  decade.  The  testes 
are  normal  histologically  in  early  life  but  begin  to 
lose  their  germ  cells  in  late  childhood  (21).  The 
Leydig  cells  secrete  normal  amounts  of  androgens 
initially,  but  because  of  end-organ  insensitivity, 
virilization  does  not  occur  and  the  development  of 
the  external  genitalia  is  female.  Because  of  lack  of 
sensitivity  of  the  hypothalamus  to  androgens,  the 
luteinizing  hormone  (LH)  level  becomes  elevated, 
with  increased  stimulation  of  the  Leydig  cells  to 
produce  abnormal  quantities  of  both  androgens 
and  estrogens.  At  the  time  of  puberty  estrogens 
stimulate  the  secondary  sex  organs,  including  the 
breasts,  the  development  of  which  has  not  been 
inhibited  by  androgens  in  the  fetus  because  of 
end-organ  insensitivity.  Menstruation  does  not 
appear  because  of  absence  of  a uterus.  The  testic- 
ular tubules  fail  to  develop  at  the  time  of  puberty 
due  to  androgen  insensitivity  although  there  may 
be  some  enlargement  of  the  Sertoli  cells.  Sper- 
matogonia are  present  but  may  be  difficult  to  find 
and  exhibit  no  evidence  of  maturation.  The  inter- 
stitial tissue  is  composed  of  Leydig  cells,  which 
usually  appear  hyperplastic  as  a result  of  the 
increased  LH  level,  and  stroma  that  closely  resem- 
bles ovarian  stroma.  The  Leydig  cells  rarely  con- 
tain crystals  of  Reinke.  The  three  major  compo- 
nents of  the  testis  in  the  adult  patient  (the  tubules, 
ovarian-type  stroma,  and  Leydig  cells)  vary 


Figure  2 1-4 

TESTIS  OF  ANDROGEN-INSENSITIVITY 
SYNDROME  (TESTICULAR  FEMINIZATION) 
Immature  solid  tubules  containing  Sertoli  cells  are  widely 
separated  by  stroma  resembling  ovarian  stroma.  (Fig.  9. 1 from 
Scully  RE.  Gonadal  pathology  of  genetically  determined  dis- 
eases. In:  Kraus  FT,  Damjanov  I,  eds.  Pathology  of  reproduc- 
tive failure.  Baltimore:  Williams  & Wilkins,  1991:257-85.) 

widely  in  amount  from  case  to  case  (figs.  21-4- 
21-7).  Although  in  most  specimens  all  three  com- 
ponents are  readily  recognized,  the  appearance  of 
the  gonads  may  range  from  a uniform  distribution 
of  tubules  and  Leydig  cells  to  a predominance  of 
ovarian-type  stroma  with  only  a few  clusters  of 
Leydig  cells,  tubules,  or  both.  The  latter  structures 
may  be  easily  overlooked,  with  resultant  misinter- 
pretation of  the  gonad  as  an  ovary  (fig.  21-7). 

Hamartomas.  Beginning  after  puberty, 
hamartomas  and  neoplasms,  both  benign  and 
malignant,  may  alter  the  appearance  of  the  go- 
nads (figs.  21-8-21-14)  (24-27).  The  most  com- 
mon of  these  lesions  are  hamartomas  composed 
of  var3dng  combinations  of  Sertoli  cells,  Leydig 
cells,  stromal  cells,  fibromatous  tissue,  and  sper- 
matogonia. The  hamartomas  are  typically  multi- 
ple, and  in  most  of  the  cases,  bilateral,  ranging  up 
to  4 cm  in  diameter.  Immature  tubules  resembling 
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Figure  21-5 

TESTIS  OF  ANDROGEN-INSENSITIVITY 
SYNDROME  (TESTICULAR  FEMINIZATION) 
Ovarian-type  stroma  with  a storiform  pattern  containing 
a few  lutein-like  cells  envelops  two  small  solid  tubules 
containing  Sertoli  cells. 


Figure  21-6 

TESTIS  OF  ANDROGEN-INSENSITIVITY 
SYNDROME  (TESTICULAR  FEMINIZATION) 
Tubules  containing  immature  Sertoli  cells  are  separated 
by  cells  resembling  Leydig  cells. 


Figure  21-7 

TESTIS  OF  ANDROGEN- 
INSENSITIVITY  SYNDROME 
(TESTICULAR  FEMINIZATION) 
The  testis  is  composed  almost  en- 
tirely of  stroma  resembling  ovarian 
stroma. 
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Figure  21-8 

TESTES  OF  ANDROGEN- 
INSENSITIVITY  SYNDROME 
(TESTICULAR  FEMINIZATION) 
The  sectioned  surfaces  reveal 
multiple  hamartomas  on  a back- 
ground of  brown  parenchyma.  The 
nodule  at  each  upper  (medial)  pole 
is  a mass  of  smooth  muscle;  the 
small  white  nodule  at  the  lower 
(lateral)  pole  of  the  left  testis  was 
composed  largely  of  fibromatous 
tissue  and  resembles  an  ovarian 
fibroma.  The  remaining  ham- 
artomas contained  Sertoli  and 
Leydig  cells  and  stroma.  A small 
adnexal  cyst  is  present  at  the  lower 
(lateral)  pole  of  the  left  testis. 


Figure  21-9 
HAMARTOMAS  IN 
ANDROGEN-INSENSITIVITY 
SYNDROME  (TESTICULAR 
FEMINIZATION) 

The  hamartomas  are  composed  of 
Sertoli  and  Leydig  cells  and  lie  in  the 
lower  and  right  portions  of  the  field; 
testicular  parenchyma  is  present  in  the 
upper  left  portion  of  the  field. 


those  in  the  testicular  parenchyma  are  the  most 
common  constituents  of  hamartomas,  but 
Leydig  cells  are  present  in  almost  all  the  cases 
as  well;  a rare  hamartoma  is  composed  predom- 
inantly of  fibromatous  tissue,  resembling  an 
ovarian  fibroma  (fig.  21-8). 

Sex  Cord-Stromal  Tumors.  Sertoli  cell  ad- 
enomas, which  are  composed  entirely  or  almost 
entirely  of  uniform,  solid  tubules  filled  with  im- 
mature, cytologically  benign  Sertoli  cells,  are 
less  common  than  hamartomas.  They  are  typi- 
cally larger  than  the  latter  and  may  attain  a 


considerable  size,  sometimes  obliterating  the 
under l3dng  testicular  tissue.  An  incorrect  diag- 
nosis of  Sertoli  cell  tumor  of  the  ovary  often 
results  if  the  diagnosis  of  AIS  has  not  been  made 
preoperatively  (figs.  21-10,  21-11).  Rare  Sertoli 
cell  tumors  have  the  features  of  a large  cell, 
calcif}dng  Sertoli  cell  tumor  of  the  testis  and  a 
sex  cord  tumor  with  annular  tubules.  Exception- 
ally, unclassified  malignant  tumors  of  sex  cord 
type  and  granulosa  cell  tumors  appear  to  arise 
within  Sertoli  cell  adenomas  (fig.  21-12).  Small 
Leydig  cell  tumors  are  occasionally  seen  as  well. 
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Figure  21-10 

SERTOLI  CELL  ADENOMA 
IN  PATIENT  WITH 
ANDROGEN-INSENSITIVITY 
SYNDROME  (TESTICULAR 
FEMINIZATION) 

The  sectioned  surface  is  composed  of 
pale,  yellow-white,  lobulated  tissue  with 
large  areas  of  hemorrhagic  infarction.  (Fig. 
2 from  Case  Records  of  the  Massachusetts 
General  Hospital.  Case  11-1972.  N Eng  J 
Med  1972;286:594-600.) 


P'igure  21-11 

SERTOLI  CELL  ADENOMA  IN  PATIENT  WITH 
ANDROGEN-INSENSITIVITY  SYNDROME 
(TESTICULAR  FEMINIZATION) 

The  tumor  is  composed  of  solid  tubules  containing  imma- 
ture Sertoli  cells  separated  by  hyalinized  stroma.  ( Fig.  9.5  from 
Scully  RE.  Gonadal  pathology  of  genetically  determined  dis- 
eases. In:  Kraus  FT,  Damjanov  I,  eds.  Pathology  of  reproduc- 
tive failirre.  Baltimore:  Williams  & Wilkins,  1991:257-85.) 


Figure  21-12 

MALIGNANT  SEX  CORD  TUMOR  ARISING  IN 
SERTOLI  CELL  ADENOMA  IN  CASE  OF 
ANDROGEN-INSENSITIVITY  SYNDROME 
(TESTICULAR  FEMINIZATION) 

The  tumor  is  composed  of  a diffuse  arrangement  of  sex 
cord-type  cells  within  a variable  amount  of  fibrous  stroma. 
The  residual  Sertoli  cell  adenoma  is  visible  below. 
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Figure  21-13 

SEMINOMA  ARISING  IN  RIGHT  TESTIS  OF 
PATIENT  WITH  ANDROGEN-INSENSITIVITY 
SYNDROME  (TESTICULAR  EEMINIZATION) 

The  seminoma  is  the  round,  cream-colored  nodule  in  the 
lower  (medial)  pole  of  the  right  testis,  lying  just  above  the 
characteristic  smooth  muscle  nodule. 


Eigure  21-14 

SEMINOMA  ARISING  IN  TESTIS  OF  PATIENT 
WITH  ANDROGEN-INSENSITIVITY  SYNDROME 
(TESTICULAR  FEMINIZATION) 

A tuhule  containing  peripheral  Sertoli  cells  is  surrounded 
by  the  tumor. 


Figure  21-15 

INTRATUBULAR  GERM  CELL 
NEOPLASIA,  UNCLASSIFIED 
(“CARCINOMA  IN  SITU”) 

IN  TESTIS  OF  PATIENT  WITH 
ANDROGEN-INSENSITIVITY 
SYNDROME  (TESTICULAR 
FEMINIZATION) 

The  tumor  cells  are  large  and  rounded 
with  clear  cytoplasm,  resembling  the 
cells  ofseminoma-dysgerminoma  and  en- 
larging the  tubules  in  the  right  portion  of 
the  field. 
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Germ  Cell  Tumors.  Germ  cell  tumors  de- 
velop in  approximately  8 percent  of  adults  with 
testicular  feminization  (19).  They  are  almost 
always  seminomas  (figs.  21-13,  21-14),  hut  other 
types  of  germ  cell  tumor  may  be  seen  as  well. 
Intratubular  germ  cell  neoplasia,  unclassified  ( car- 
cinoma in  situ),  with  or  without  early  stromal 
infiltration,  has  also  been  reported  (fig.  21-15)  (22). 


Patients  with  incomplete  forms  of  androgen 
insensitivity  show  varying  degrees  of  viriliza- 
tion, and  in  the  mildest  form  of  the  disorder 
impaired  spermatogenesis  with  infertility, 
gynecomastia,  or  both  may  be  the  only  manifes- 
tation in  an  otherwise  normal  male.  It  is  not 
clear  how  often  neoplasms  develop  in  these  rarer 
forms  of  AIS. 
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22 

TUMOR-LIKE  LESIONS 


FOLLICLE  CYST 

Definition.  A follicle  cyst  is  one  lined  by 
granulosa  cells,  theca  cells,  or  both. 

General  Features.  Solitary  follicle  cysts  are 
assumed  to  be  caused  by  an  absence  of  the  normal 
preovulatory  luteinizing  hormone  (LH)  surge 
that  triggers  ovulation.  These  cysts  are  most 
common  in  nonpregnant  women  of  reproductive 
age,  particularly  around  the  times  of  the  menar- 
che  and  menopause.  They  may  he  associated  with 
menstrual  irregularities;  or  may  rupture  and 
cause  acute  abdominal  pain  with  hemoperito- 
neum  and,  exceptionally,  exsanguination  (4,8,9). 
Occasionally,  a solitary  follicle  cyst  forms  several 
years  after  the  onset  of  menopausal  symptoms 
and  amenorrhea;  in  such  cases  it  may  result  in 
uterine  bleeding  or  breast  tenderness  due  to  es- 
trogen production  by  the  cells  in  its  wall  (12,13). 

Follicle  cysts,  although  rare  in  children,  are  a 
relatively  common  cause  of  isosexual  pseudo- 
precocity, which  regresses  after  removal  or  punc- 
ture of  the  cyst  (1,7),  or  occasionally,  spontane- 
ously (10).  These  cysts  are  thought  to  be 
autonomous  because  they  are  not  associated 
with  elevated  gonadotropin  levels  at  the  time  of 
diagnosis.  In  addition  to  being  isolated  lesions, 
they  may  be  a component  of  the  McCune-Al- 
bright  S5mdrome  (polyostotic  fibrous  dysplasia, 
cutaneous  melanin  pigmentation,  and  endocrine 


Figure  22-1 
FOLLICLE  CYST 

A unilocular  cyst  has  a smooth  lining. 


organ  hyperactivity).  In  such  cases  there  may  be 
either  one  or  a small  number  of  cysts,  which  may 
be  bilateral  (5).  An  enlarging  follicle  in  the  Mc- 
Cune-Albright  S5mdrome  progresses  rarely  to 
ovulation,  with  corpus  luteum  formation  and  the 
possibility  of  pregnancy.  In  contrast  to  isolated 
follicle  cysts,  those  associated  with  the  syndrome 
may  recur  after  removal,  with  a return  of  the 
precocity  (5).  Rarely,  follicle  cysts  develop  in 
utero  or  during  the  neonatal  period  (2,3,6,11,14). 
Such  cysts  may  be  complicated  by  torsion,  hem- 
orrhage, or  rupture;  they  almost  always  regress 
within  the  first  4 months  of  life. 

Gross  Findings.  Solitary  follicle  cysts  rarely 
exceed  8 cm  in  diameter  except  during  pregnancy 
or  the  puerperium  (page  426).  IVpically,  they 
have  smooth  surfaces  and  thin  walls  (fig.  22-1), 
and  contain  watery  fluid  or  occasionally,  blood. 

Microscopic  Findings.  The  cysts  are  lined 
by  granulosa  cells,  theca  cells,  or  both  types  of  cells, 
which  are  characteristically  luteinized  (fig.  22-2). 
The  granulosa  cells  may  be  denuded  to  varying 
extents,  with  underl}dng  reactive  changes  and  fi- 
brosis; some  simple  cysts  in  women  of  reproduc- 
tive age  are  probably  end-stage  follicle  cysts. 


Figure  22-2 
FOLLICLE  CYST 

The  cyst  is  lined  by  luteinized  granulosa  cells,  beneath 
which  are  luteinized  theca  cells. 
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Figure  22-3 

CORPUS  LUTEUM  CYST,  RUPTURED 
The  cyst  is  full  of  blood;  a probe  indicates  the  point  of  rupture. 


Differential  Diagnosis.  Because  the  soli- 
tary follicle  cyst  is  often  palpable  it  can  be  con- 
fused clinically  with  a neoplasm,  and  when  it 
also  has  endocrine  manifestations,  it  may  be 
mistaken  for  a functioning  tumor.  The  patholo- 
gist encounters  a problem  in  differential  diagno- 
sis only  rarely  when  a unilocular  granulosa  cell 
tumor  has  an  orderly  arrangement  of  granulosa 
cells  and  theca  cells  in  its  wall.  Almost  always, 
however,  such  a tumor  is  much  larger  than  a 
follicle  cyst  and  the  two  cell  types  have  a disor- 
derly pattern,  with  obviously  neoplastic  aggre- 
gates of  granulosa  cells  in  the  cyst  wall. 

CORPUS  LUTEUM  CYST 

General  Features.  When  a cystic  corpus 
luteum  reaches  a diameter  of  over  3 cm  the  desig- 
nation corpus  luteum  cyst  is  appropriate  (19).  Cor- 
pus luteum  cysts  may  be  associated  with  men- 
strual irregularities  and  sometimes  amenorrhea 
(19).  Like  follicle  cysts,  they  may  rupture  and 
cause  intra-abdominal  hemorrhage  (fig.  22-3)  ( 16, 
17,20,21).  Rarely,  corpora  lutea  and  cysts  derived 
from  them  are  found  in  neonates  (15,18). 

Gross  Findings.  The  lumen  is  typically  dis- 
tended with  blood,  and  focal  or  circumferential 
yellow  coloration  of  the  cyst  wall  is  frequent  ( figs . 
22-3,  22-4).  The  lining  may  be  smooth  or  rough- 
ened by  adherent  blood. 


Figure  22-4 

CORPUS  LUTEUM  CYST 
The  wall  is  thick  and  yellow;  the  lining  is  smooth. 


Microscopic  Findings.  The  wall  is  com- 
posed, at  least  in  part,  of  a thick,  often  convo- 
luted layer  of  large  luteinized  granulosa  cells 
interrupted  at  its  periphery  by  wedges  of  much 
smaller  theca  lutein  cells  (fig.  22-5). 

OVARIAN  REMNANT  SYNDROME 

Patients  with  this  syndrome  have  had  a pre- 
sumably total  oophorectomy  but  present  with 
symptoms  related  to  the  presence  of  residual 
ovarian  tissue  (23,24).  The  preceding  operation 
was  often  difficult  because  of  involvement  of  one 
or  both  ovaries  in  dense  fibrous  adhesions,  which 
are  usually  a complication  of  either  pelvic  in- 
flammatory disease  or  endometriosis.  The  pa- 
tient may  present  weeks  to  years  postoperatively 
with  pelvic  pain,  which  may  be  cyclical;  a mass 
is  palpated  in  about  half  the  cases  (24).  Rarely, 
patients  have  ureteral  or  small  intestinal  ob- 
struction (22,25).  At  reoperation  corpus  luteum 
cysts  or  ill-defined  masses  of  fibrous  tissue  with 
focal  hemorrhage  may  be  found.  Microscopic  ex- 
amination discloses  ovarian  tissue,  which  may 
contain  cystic  follicles  or  corpora  lutea  sur- 
rounded by  fibrous  tissue  with  chronic  inflamma- 
tory cells;  endometriosis  may  also  be  present. 

POLYCYSTIC  OVARIAN  DISEASE 

Definition.  Polycystic  ovarian  disease  (PCOD) 
is  a disorder  characterized  by  anovulation  or  infre- 
quent ovulation  and  numerous  follicle  cysts  in  both 
ovaries,  which  are  usually  enlarged. 
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Figure  22-5 

CORPUS  LUTEUM  CYST 

A layer  of  luteinized  granulosa  cells  with  abundant  cyto- 
plasm lines  the  blood-filled  cyst.  Small  theca  cells  underlie 
the  granulosa  cells. 


General  Features.  The  typical  patient  is  a 
young  woman  who  does  not  ovulate,  is  infertile, 
and  has  menstrual  disturbances,  which  range 
from  amenorrhea  to  oligomenorrhea  (Stein- 
Leventhal  syndrome)  to  menometrorrhagia; 
hirsutism  and  obesity  are  common.  Some  pa- 
tients have  hyperprolactinemia,  and  others  have 
late-onset  congenital  adrenal  hyperplasia  (31, 
33,34,38).  There  is  usually  slight  elevation  of  one 
or  more  androgens  in  the  plasma,  and  often  the 
estrone  level  is  high  due  to  peripheral  conversion 
of  excessive  androstenedione,  with  a reversal  of 
the  estradiol-estrone  ratio.  Other  features  in- 
clude low  to  normal  follicle-stimulating  hormone 
(FSH),  a high  level  of  LH,  and  an  exaggerated 
response  of  LH  to  gonadotropin-releasing  hormone 
(28).  Ultrasonographic  studies  have  revealed  that 
ovulating  women  with  minor  evidence  of 
hyperandrogenism,  but  without  menstrual  irreg- 


Figure 22-6 

POLYCYSTIC  OVARIAN  DISEASE 
The  external  surface  of  the  enlarged  ovary  is  pearly 
white.  Multiple  cysts  are  visible  beneath  the  surface. 

ularity,  may  have  polycystic  ovaries  similar  to 
those  of  patients  with  overt  clinical  manifestations 
except  that  the  ovaries  contain  corpora  lutea  and 
albicantia  as  well  as  multiple  follicle  cysts  (26,36). 
Thus,  the  boundary  between  the  clinical  syn- 
dromes associated  with  PCOD  and  normalcy  is 
not  clear-cut.  Examination  of  the  endometrium  in 
patients  with  PCOD  may  reveal  hypoactivity,  cys- 
tic hyperplasia,  atypical  hyperplasia,  or  in  less 
than  5 percent  of  the  cases,  adenocarcinoma, 
which  is  almost  always  low  grade. 

Gross  Findings.  Both  ovaries  are  t3rpically 
enlarged  and  rounded,  with  multiple  small  follicle 
cysts  visible  beneath  their  surfaces  (fig.  22-6);  oc- 
casionally the  ovaries  are  of  normal  size  (37).  The 
superficial  cortex  is  thick  and  white  giving  the 
appearance  of  a true  capsule  (fig.  22-6).  Sectioning 
reveals  multiple  cysts  of  approximately  equal 
size,  typically  situated  superficially  beneath  the 
thickened  outer  cortex,  while  the  central  portion 
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Figure  22-7 
POLYCYSTIC 
OVARIAN  DISEASE 
The  outer  cortex  is  col- 
lagenized;  several  follicle  cysts 
are  arrayed  beneath  it. 


Figure  22-8 

POLYCYSTIC  OVARIAN  DISEASE 
The  outer  cortex  is  coUagenized  and  a folhcle  cyst  (bottom)  is 
lined  by  granulosa  cells  with  a prominent  imderlying  layer  of 
theca  cells.  (Fig.  11  from  Young  RH,  Clement  PB,  Scully  RE. 
Pathology  of  the  ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical 
pathology,  Vol  2,  2nd  ed.  New  York:  Raven  Press,  1994:2201.) 

of  the  ovary  consists  of  homogeneous  stroma 
with  only  rare  or  no  evidence  of  ovulation  (cor- 
pora lutea  or  corpora  albicantia). 

Microscopic  Findings.  The  outer  cortex  is 
typically  hypocellular  and  contains  an  increased 
amount  of  collagen  and  often  thick-walled  blood 


Figure  22-9 

POLYCYSTIC  OVARIAN  DISEASE 
A prominent  band  of  luteinized  theca  cells  surrounds  the 
cavity  of  an  atretic  follicle  (follicular  hyperthecosis). 


vessels  (figs.  22-7,  22-8)  (29,37).  The  cysts,  as 
well  as  atretic  follicles,  are  usually,  but  not  al- 
ways, lined  predominantly  by  hyperplastic,  en- 
larged, lipid-laden  theca  interna  cells,  giving  rise 
to  the  term  follicular  hj^rthecosis  (fig.  22-9). 
Granulosa  cells  are  less  conspicuous  than  in  nor- 
mal follicles  and  are  not  luteinized.  Examination 
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Figure  22-10 

STROMAL  HYPERTHECOSIS 
Both  ovaries  are  enlarged.  The 
sectioned  surface  of  the  left  ovary 
is  composed  of  white  tissue,  which 
was  firm,  and  simulated  that  of  a 
neoplasm. 


of  only  a few  sections  of  wedge  resection  speci- 
mens of  the  ovaries  generally  fails  to  reveal  the 
presence  of  luteinized  cells  in  the  stroma.  If 
numerous  sections  are  examined,  however,  such 
cells  have  been  seen  in  small  numbers  in  up  to 
80  percent  of  the  cases  (32). 

Differential  Diagnosis.  PCOD  is  a clinico- 
pathologic  S5mdrome,  and  the  finding  of  polycystic 
ovaries  with  little  or  no  evidence  of  prior  ovulation 
in  wedge  biopsy  specimens  does  not  per  se  warrant 
the  diagnosis.  Polycystic  ovaries  that  resemble 
those  of  PCOD  are  seen  occasionally  in  prepuber- 
tal children,  in  otherwise  normal  girls  during  the 
first  few  years  after  the  onset  of  puberty,  and  in 
girls  in  the  second  decade  with  primary  hypothy- 
roidism (28,35).  Although  PCOD  is  usually  not 
confused  with  a neoplasm,  the  clinical  manifesta- 
tions may  suggest  the  possibility  of  an  androgenic 
or  estrogenic  ovarian  tumor,  particularly  in  the 
exceptional  cases  in  which  the  disease  coexists 
with  a nonfunctioning  ovarian  neoplasm  (27).  If 
the  associated  ovarian  tumor  is  capable  of  func- 
tion, such  as  a Sertoli-Leydig  cell  tumor,  it  may 
be  difficult  to  determine  which  lesion  was  respon- 
sible for  the  endocrine  manifestations  (30). 

STROMAL  HYPERTHECOSIS 

Definition.  This  is  a disorder  in  which  lutein- 
ized cells  are  scattered  singly  and  in  small  nests 
or  nodules  throughout  a typically  hyperplastic 
ovarian  stroma. 

General  Features.  The  clinical  manifesta- 
tions may  be  identical  to  those  of  PCOD  but  in 
many  of  the  reported  cases  the  findings  include 


marked  virilization,  obesity,  hypertension,  and 
decreased  glucose  tolerance  (43,44,49).  The  latter 
three  abnormalities  were  present  respectively  in 
33,  27,  and  20  percent  of  the  patients  in  one  series 
(51).  The  clinical  picture  typically  evolves  grad- 
ually, but  occasionally  there  is  an  abrupt  onset  and 
a rapid  course,  simulating  that  of  an  androgenic 
tumor.  The  resemblance  to  a virilizing  tumor  has 
been  greatest  in  very  rare  (unreported)  cases  in 
which  the  stromal  h5^erthecosis  was  rmilateral 
and  caused  tumor-like  ovarian  enlargement. 

Generally,  a plasma  testosterone  level  over 
200  ng/dl  is  considered  to  favor  a virilizing  tumor, 
and  a lower  level,  stromal  hjrperthecosis,  but 
numerous  exceptions  to  this  differential  feature 
have  been  reported.  Almost  all  the  women  who 
present  with  virilization  are  premenopausal  (43). 
When  hormonal  manifestations  are  present  in 
postmenopausal  patients,  they  are  usually  estro- 
genic (42).  The  disorder  is  occasionally  familial 
(47).  Insulin  resistance,  sometimes  accompanied 
by  diabetes,  acanthosis  nigricans,  and  h5rper- 
androgenism  (HAIR- AN  syndrome)  has  been  de- 
scribed in  a small  subset  of  women  considered  to 
have  stromal  hj^erthecosis  or  PCOD  on  clinical 
grounds  (page  386)  (39,53).  Hyperplasia  and  car- 
cinoma of  the  endometrium  occasionally  develop 
in  cases  of  stromal  hyperthecosis  (42,51). 

Gross  Findings.  Both  ovaries  may  be  en- 
larged up  to  7 cm  in  greatest  diameter  and  are 
replaced  to  a variable  extent  by  solid  white  to 
yellow  stroma,  sometimes  simulating  bilateral 
solid  tumors  (fig.  22-10).  In  premenopausal  women 
the  external  ovarian  surface  may  appear  white 
and  opaque,  and  multiple  superficial  follicle  cysts 
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Figure  22-11 

STROMAL  HYPERTHECOSIS 

Numerous  nests  of  vacuolated  luteinized  cells  are  pres- 
ent in  the  ovarian  stroma. 

may  be  visible.  Exceptionally,  only  a single  ovary 
is  involved.  Stromal  hyperthecosis  rarely  coexists 
with  a neoplasm,  usually  a stromal  luteoma,  which 
may  also  have  a hormone-secreting  potential. 

Microscopic  Findings.  Microscopic  exami- 
nation reveals  nests  of  lutein  cells  (figs.  22-11, 
22-12)  or  scattered  single  lutein  cells,  which 
contain  no  visible  lipid  or  variable  amounts  of  it 
in  their  cytoplasm  (figs.  22-13,  22-14);  typically 
there  is  a background  of  stromal  hyperplasia.  In 
premenopausal  women  follicular  hyperthecosis 
and  sclerosis  of  the  outer  cortex,  characteristic 
of  PCOD,  are  also  commonly  present.  Usually, 
the  luteinized  stromal  cells  are  conspicuously 
larger  than  the  follicular  theca  lutein  cells. 
Rarely,  the  former  cells  proliferate  to  form  grossly 
visible  nodular  aggregates  1 cm  or  less  in  diame- 
ter (nodular  hyperthecosis)  (fig.  22-15)  (50)  or  a 
stromal  luteoma  (over  1 cm  in  diameter)  (45). 
Hilus  cell  hyperplasia  or  a hilus  cell  tumor  may 
be  present  additionally  in  one  or  both  ovaries 
(45,48).  When  both  ovaries  are  thoroughly  exam- 
ined microscopically,  hyperthecosis  is  almost  al- 


Figure 22-12 

STROMAL  HYPERTHECOSIS 
Luteinized  cells  contain  abundant  vacuolated  cytoplasm. 
(Fig.  13  from  Young  RH,  Clement  PB,  Scully  RE.  Pathology 
of  the  ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical  pa- 
thology, Vol  2,  2nd  ed.  New  York:  Raven  Press,  1994:2201.) 


ways  bilateral  but  routine  sectioning  occasion- 
ally documents  its  presence  in  only  one  ovary 
(51).  In  one  study  of  the  ovaries  from  11  patients 
with  the  UAIR-AN  syndrome,  stromal  hyper- 
thecosis with  multiple  follicle  cysts  was  found  in 
all  the  specimens;  sclerosis  of  the  outer  cortex 
and  edema  and  fibrosis  of  the  underlying  stroma 
were  also  observed  (41). 

In  cases  of  stromal  hyperthecosis  immunohis- 
tochemical  staining  for  various  enzymes  in- 
volved in  the  conversion  of  cholesterol  to  steroid 
hormones  has  been  consistent  with  androgen 
synthesis,  not  only  in  the  luteinized  stromal  cells 
characteristic  of  the  disorder  but  also  in  the 
adjacent  spindle-shaped  stromal  cells.  Also,  the 
more  frequent  demonstration  of  aromatase  in 
the  theca  lutein  cells  of  cystic  follicles  in  young 
women  with  stromal  hyperthecosis  than  in  the 
stromal  lutein  cells  suggests  a predominant  role 
of  the  latter  cells  in  the  androgen  overproduction 
that  usually  characterizes  this  disorder  (46). 
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Figure  22-13 

STROMAL  HYPERTHECOSIS 
The  lutein  cells  contain  abundant  lipid.  (Oil  red-0  stain) 


Differential  Diagnosis.  The  differential  di- 
agnosis of  stromal  hyperthecosis  and  luteinized 
thecoma  is  discussed  on  page  192. 

STROMAL  HYPERPLASIA 

Definition.  This  is  an  abnormal  proliferation 
of  ovarian  stroma  without  the  additional  pres- 
ence of  lutein  cells. 

General  Features.  Stromal  hyperplasia  is 
typically  found  during  the  menopause  or  in  the 
early  postmenopausal  years.  It  is  occasionally 
associated  with  androgenic  or  estrogenic  mani- 
festations as  well  as  obesity,  hypertension,  and 
disorders  of  glucose  metabolism  (40)  although 
much  less  frequently  and  less  obtrusively  than 
in  cases  of  stromal  hyperthecosis. 

Gross  Findings.  The  medulla,  cortex,  or 
both  regions  of  the  ovary  are  occupied  by  ill-de- 
fined, white  or  pale  yellow  nodules,  which  may 
coalesce  (fig.  22-16).  Marked  stromal  hyperpla- 
sia, like  stromal  hyperthecosis,  can  extensively 
replace  and  enlarge  the  ovaries. 


Figure  22-14 

STROMAL  HYPERTHECOSIS 
The  luteinized  cells  have  eosinophilic,  nonvacuolated  cyto- 
plasm and  regular,  round  nuclei  with  prominent  nucleoli. 


Figure  22-15 

STROMAL  HYPERTHECOSIS 
A large  nodule  of  luteinized  cells  is  present  within  the 
ovarian  stroma  (nodular  hyperthecosis). 
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Figure  22-16 

STROMAL  HYPERPLASIA 
Ill-defined,  pale  yellow  tissue  oc- 
cupies the  center  of  the  ovary. 


Figure  22-17 

STROMAL  HYPERPLASIA 

The  ovarian  medulla  and  cortex  of  an  elderly  woman  are 
replaced  by  cellular  stroma. 

Microscopic  Findings.  The  medulla,  and  to 
a lesser  extent,  the  cortex,  are  replaced  hy  a nodu- 
lar or  diffuse,  densely  cellular  proliferation  of  small 
stromal  cells  (figs.  22-17, 22-18).  Follicular  deriva- 
tives may  lie  within  the  hyperplastic  stroma,  hut 
may  be  rare  or  absent  in  advanced  cases. 

That  hyperplastic  stroma  apparently  free  of 
lutein  cells  is  capable  of  steroid  hormone  secretion 
is  supported  by  the  finding  that  some  of  the  h}rper- 
plastic  cells  contain  oxidative  enzymes  that  are 


important  in  steroid  hormone  production  (52). 
Also,  in  cases  of  stromal  hyperthecosis  spindle- 
shaped  cells  that  are  transitional  morphologically 
between  t3TDical  stromal  cells  and  lutein  cells  can 
be  identified  on  careful  examination  of  routine 
sections  after  they  have  been  localized  by  immu- 
nohistochemical  staining  for  steroidogenic  en- 
Z3nnes  (46).  It  is  possible  that  transitional  cells  of 
this  type  produce  steroid  hormones  in  cases  of 
stromal  hyperplasia  without  hyperthecosis;  an  al- 
ternative explanation  is  that  focally  distributed 
lutein  cells  maybe  missed  by  incomplete  sampling. 

Differential  Diagnosis.  In  contrast  to  a fi- 
broma, stromal  h5rperplasia  is  characterized  by 
cells  with  smaller  nuclei,  scanty  collagen  forma- 
tion, and  nodules  that  commonly  coalesce.  The 
lesion  is  distinguished  from  a low-grade  en- 
dometrioid stromal  sarcoma  by  the  spindle 
shape  of  its  cells,  and  by  an  absence  of  mitotic 
figures  and  regularly  distributed  arterioles. 

MASSIVE  EDEMA 

Definition.  This  process  causes  a tumor-like 
enlargement  of  one  or  both  ovaries  by  edema  fluid. 

General  Features.  Patients  with  this  lesion 
range  in  age  fi'om  6 to  33  years,  with  an  average  of 
21  years  (55-59).  Three  quarters  of  them  present 
with  abdominal  pain,  which  may  be  acute  and  ac- 
companied by  abdominal  swelling.  In  the  remaining 
patients  the  clinical  manifestations  are  usually 
disorders  of  menstruation,  evidence  of  androgen 
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Figure  22-18 

STROMAL  HYPERPLASIA 
Confluent  nodules  of  hyperplastic 
stroma  occupy  the  medulla. 


Figure  22-19 
MASSIVE  EDEMA 
The  sectioned  surface  of  the  enlarged 
ovary  is  occupied  by  gelatinous  tissue. 
(Fig.  14  from  Yoimg  RH,  Clement  PB, 
Scully  RE.  Pathology  of  the  ovary.  In: 
Sternberg  SS,  ed.  Diagnostic  surgical 
pathology,  Vol  2,  2nd  ed.  New  York: 
Raven  Press,  1994:2202.) 


excess,  or  both.  Abdominal  exploration  reveals  that 
the  ovarian  enlargement  is  unilateral  in  about  90 
percent  of  the  cases.  Partial  or  complete  torsion  of 
the  ovarian  pedicle  is  reported  in  approximately 
half  the  cases  (59)  and  intermittent  torsion  has 
been  implicated  in  the  causation  of  the  lesion  (56). 

Gross  Findings.  The  ovaries  range  from  5.5 
to  35  (average,  11.5)  cm  in  diameter.  Their  outer 
surfaces  are  usually  opaque  and  white;  small 
follicle  cysts  may  be  seen  beneath  them.  Abun- 
dant watery  fluid  typically  exudes  from  the  sec- 
tioned surfaces,  which  appear  edematous  or  ge- 
latinous (fig.  22-19). 


Microscopic  Findings.  Microscopic  exami- 
nation reveals  edematous,  hypocellular  stroma 
surrounding  rather  than  displacing  follicles  and 
their  derivatives  (fig.  22-20).  The  presence  of 
stromal  cells  around  collections  of  edema  fluid 
may  impart  a microcystic  appearance.  Minor  foci 
of  a fibromatous  stromal  proliferation  may  be 
seen.  The  peripheral  cortex  is  tjrpically  composed 
of  dense  collagenous  tissue  and  does  not  partici- 
pate in  the  edema.  Lutein  cells  are  identified  in 
the  edematous  areas  in  40  percent  of  the  cases 
(fig.  22-21)  and  in  the  thickened  outer  cortex  in 
occasional  cases. 
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Figure  22-20 
MASSIVE  EDEMA 

Pale  edematous  stroma  surrounds  several  cystic  follicles 
beneath  an  outer  cortex  thickened  by  collagen.  (Fig.  15  from 
Young  RH,  Clement  PB,  Scully  RE.  Pathology  of  the  ovary. 
In:  Sternberg  SS,  ed.  Diagnostic  surgical  pathology,  Vol  2, 
2nd  ed.  New  York:  Raven  Press,  1994:2203.) 

Differential  Diagnosis.  The  gross  appear- 
ance of  massive  edema  may  simulate  closely  that 
of  any  edematous  neoplasm,  most  typically  an 
edematous  fibroma  or  a Krukenberg  tumor.  Rec- 
ognition of  massive  edema  is  therefore  of  great 
importance  to  prevent  unnecessary  oophorectomy 
in  a young  female.  Distinction  from  an  edematous 
fibroma  depends  largely  on  the  inclusion  of  follic- 
ular derivatives  within  massive  edema.  Distinc- 
tion from  a Krukenberg  tumor  depends  on  the 
absence  of  signet-ring  cells  in  the  edematous 
tissue.  The  rare  luteinized  thecoma  associated 
with  sclerosing  peritonitis  (page  192 ) may  also  be 
misinterpreted  as  massive  edema. 

FIBROMATOSIS 

Definition.  Fibromatosis  is  a tumor-like  en- 
largement of  one  or  both  ovaries  resulting  from 
a non-neoplastic  fibromatoid  proliferation  of 
ovarian  stroma.  The  designation  does  not  apply 


Figure  22-21 
MASSIVE  EDEMA 

Clusters  of  lutein  cells  lie  in  the  edematous  stroma. 


to  microscopic  foci  of  fibromatoid  change  that  do 
not  result  in  ovarian  enlargement. 

General  Features.  The  patients  range  from 
13  to  39  (average,  25)  years  of  age  (54,59).  The 
presenting  manifestations  are  usually  men- 
strual irregularities  or  amenorrhea,  and  rarely 
virilization.  The  process  is  unilateral  in  80  per- 
cent of  the  cases;  occasional  involved  ovaries 
have  twisted  on  their  pedicles. 

Gross  Findings.  The  enlarged  ovaries  are  8 
to  14  cm  in  diameter,  with  smooth  or  lobulated 
external  surfaces.  The  sectioned  surfaces  are 
typically  firm  and  white  or  grey;  small  cysts  may 
be  visible  (fig.  22-22). 

Microscopic  Findings.  Proliferating  spindle 
cells  producing  variable  but  usually  large  amoimts 
of  collagen  surround  follicular  derivatives  (fig.  22- 
23).  Luteinized  stromal  cells  may  be  seen  as  well 
as  foci  of  stromal  edema.  In  some  cases  nests  of 
cells  of  sex  cord  t}^e  are  present  in  small  numbers 
(fig.  22-24).  In  most  cases  of  fibromatosis  the  pro- 
cess is  diffuse,  but  it  may  be  localized;  occasion- 
ally, it  is  confined  to  or  predominantly  involves 
the  cortex  (cortical  fibromatosis)  (fig.  22-25). 
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Figure  22-22 
FIBROMATOSIS 
Yellow-white  tissue,  which 
was  firm,  envelops  numerous 
cystic  follicles.  (Fig.  1 from 
Young  RH,  Scully  RE.  Fibro- 
matosis and  massive  edema  of 
the  ovary,  possibly  related  enti- 
ties: a report  of  14  cases  of 
fibromatosis  and  11  cases  of 
massive  edema.  Int  J Gynecol 
Pathol  1984;3:153-78.) 
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Figure  22-23 
FIBROMATOSIS 

Dense  collagenous  tissue  envelops  a primary  follicle. 
(Fig.  17  from  Young  RH,  Clement  PB,  Scully  RE.  Pathology 
of  the  ovary.  In:  Sternberg  SS,  ed.  Diagnostic  surgical  pa- 
thology, Vol  2,  2nd  ed.  New  York:  Raven  Press,  1994:2203.) 


Figure  22-24 
FIBROMATOSIS 

Several  nests  of  cells  of  sex  cord  type  are  present  within 
dense  fibromatous  stroma. 
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Figure  22-25 

FIBROMATOSIS,  CORTICAL 
The  cortex  is  thickened  and  yellow-white. 


Figure  22-26 

HILUS  CELL  HYPERPLASIA 


Large  nodular  masses  of  hilus  cells  are  present,  one 
surrounding  the  rete  ovarii. 


Differential  Diagnosis.  The  tumor  that  en- 
ters the  differential  diagnosis  most  often  is  the 
fibroma  (page  194).  Entrapment  of  follicular  de- 
rivatives by  fibromatosis,  however,  strongly  fa- 
vors its  diagnosis.  The  lesion  may  resemble  a 
Brenner  tumor  if  the  sex  cord-like  nests  are 
prominent.  The  nests  in  fibromatosis,  however, 
are  easily  distinguishable  from  those  of  a Bren- 
ner tumor  in  their  number,  shapes,  and  cell  types. 
Ovarian  fibromatosis  lacks  the  extraovarian  in- 
volvement seen  with  fibromatosis  of  the  soft  tis- 
sue type  involving  the  ovary  (page  316). 

HILUS  (LEYDIG)  CELL  HYPERPLASIA 

Hilus  cell  hyperplasia  (fig.  22-26)  is  difficult  to 
define  because  hilus  cell  nests  are  t3T>ically  widely 
separated  and  cannot  be  quantitated  adequately 
without  sectioning  both  ovaries  extensively.  Also, 
hilus  cell  proliferation  can  occur  physiologically  as 
a result  of  elevated  chorionic  gonadotropin  (hCG) 
or  LH  levels,  such  as  occur  during  pregnancy  ( page 


428)  or  after  the  menopause,  respectively.  In  an 
autopsy  study  in  which  both  ovaries  were  sec- 
tioned extensively  (60),  hilus  cells  were  formd  in 
83  percent  of  the  cases.  Their  quantity  was 
graded  0 to  4;  grade  3 or  4 hilus  cells  were  not 
found  in  24  women  under  55  years  of  age,  but 
were  present  in  21  percent  of  33  women  56  to  70 
years  of  age  and  42  percent  of  33  women  71  years 
of  age  or  older.  Grade  3 or  4 cells  were  not  present 
in  20  nulliparous  patients  in  contrast  to  31  percent 
of  45  parous  patients.  Hyperplasia  is  typically 
nodular,  and  may  be  characterized  by  cellular 
enlargement,  nuclear  pleomorphism  (fig.  22-27) 
and  hyperchromasia,  and  multinucleation.  The 
lesion  has  been  reported  to  be  associated  with 
androgenic  or  estrogenic  manifestations  and  el- 
evated plasma  testosterone  levels  (62). 

Hilus  cell  hyperplasia  is  commonly  accompa- 
nied by  other  ovarian  lesions,  including  stromal 
hyperplasia,  stromal  hyperthecosis,  and  hilus 
cell  tumor  (60a,63).  It  is  seen  occasionally  along 
the  hilar  border  of  an  ovarian  tumor  or  cyst  (see 
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Figure  22-27 

HILUS  CELL  HYPERPLASIA 
IN  A POSTMENOPAUSAL  WOMAN 

The  hilus  cells  have  bizarre  shapes  and  abundant  cyto- 
plasm, which  was  eosinophilic.  Some  nuclei  are  enlarged 
and  hyperchromatic. 

chapter  19).  One  case  of  hilus  cell  hyperplasia 
was  associated  with  the  resistant  ovary  syn- 
drome (62),  and  other  cases  have  been  reported 
in  association  with  gonadal  dysgenesis  (61);  in 
both  disorders,  LH  levels  are  elevated. 

From  a pathologic  viewpoint  the  distinction  be- 
tween a large  hyperplastic  nodule  of  hilus  cells  and 
a hilus  cell  tumor  is  arbitrary;  we  diagnose  neoplasia 
when  the  nodule  is  over  1 cm  in  diameter. 

SIMPLE  CYST 

This  type  of  cyst  is  of  unknown  origin  because 
its  lining  has  disappeared  or  has  been  destroyed 
by  rubbing  it  or  allowing  it  to  dry  after  removal, 
or  because  the  lining  consists  of  a thin  layer  of 
indifferent-appearing  cells  resembling  epithelial 
cells.  The  wall  is  composed  of  fibrous  tissue.  The 
identification  of  theca  lutein  cells  in  the  cyst  wall 
or  a serous,  endometrioid,  or  other  epithelial 
lining  on  additional  sampling  may  lead  to  a more 
specific  diagnosis.  Even  a rare  cystic  struma  ovarii 
may  be  misdiagnosed  as  a simple  cyst  if  incon- 
spicuous follicles  in  the  wall  are  overlooked. 


IDIOPATHIC  CALCIFICATION 

In  one  case,  extensive  idiopathic  calcification 
resulted  in  a stony  hard  consistency  of  both 
ovaries,  which  were  of  normal  size  (64).  Micro- 
scopic examination  showed  numerous  spherical, 
laminated,  calcific  foci  without  accompanying 
epithelial  cells.  This  process  must  be  distin- 
guished from  a serous  borderline  tumor  or  carci- 
noma with  confluent  psammoma  bodies,  in 
which  at  least  occasional  neoplastic  epithelial 
cells  should  be  identified,  and  from  a “burned- 
out”  gonadoblastoma  replaced  by  laminated  cal- 
cified masses.  Patients  with  gonadoblastoma  al- 
most always  have  evidence  of  abnormal  gonadal 
development  and  Y-chromosome  material  in  their 
karyotypes,  as  well  as  residual  typical  gonado- 
blastoma in  the  same  or  contralateral  gonad. 

UTERUS-LIKE  ADNEXAL  MASS 

The  three  reported  examples  have  been  charac- 
terized by  a central  cavity  lined  by  endometrium 
surrounded  by  a thick  wall  composed  of  smooth 
muscle  at  the  site  of  an  ovary  (65-67).  A congenital 
malformation  of  the  mullerian  duct  has  been  sug- 
gested as  the  cause  in  two  of  the  reported  cases 
because  of  the  presence  of  a congenital  abnormal- 
ity of  the  ipsilateral  upper  urinary  tract  (66,68).  In 
the  third  case,  however,  residual  ovarian  paren- 
chyma was  identified  at  the  periphery  of  the  mass 
and  no  urinary  tract  anomaly  was  evident,  sug- 
gesting a possible  origin  in  ovarian  endometriosis, 
with  smooth  muscle  metaplasia  of  the  en- 
dometriotic  or  adjacent  ovarian  stroma  (67). 

SPLENIC-GONADAL  FUSION 

Splenic-gonadal  fusion  is  a rare  anomaly  re- 
sulting from  fusion  of  the  anlage  of  both  organs 
during  embryonic  development  (fig.  22-28)  (69- 
71).  The  male  to  female  ratio  is  9 to  1.  Three 
examples  have  been  described  in  newborn  fe- 
males, two  of  whom  had  partially  undescended 
ovaries  as  well  as  multiple  other  congenital 
anomalies  (71).  In  all  three  cases  the  lesion  was 
of  the  continuous  type  in  which  a cord-like  struc- 
ture connected  the  spleen  to  the  left  ovary.  In  one 
of  these  cases,  several  intraovarian  splenic  nod- 
ules were  found.  An  additional  case  has  been 
described  in  an  adult  female,  who  was  found  to 
have  a septate  uterus  and  a cluster  of  splenic 
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Figure  22-28 

SPLENIC-OVARIAN  FUSION 
A nodule  of  brown-red  splenic  tissue  abuts  the  ovary. 


nodules  surrounding  an  otherwise  normal  left 
ovary  (69).  The  differential  diagnosis  in  the  last 
case  would  include  traumatic  splenosis,  but  in 
such  cases  there  is  usually  a history  of  trauma 
and  the  nodules  of  splenic  tissue  are  more  widely 
dispersed  throughout  the  peritoneal  cavity. 

PREGNANCY  LUTEOMA 

Definition.  These  single  or  multiple  hyper- 
plastic nodules  of  large  lutein  cells  develop  dur- 
ing pregnancy  and  involute  during  the  puerpe- 
rium;  the  nodules  probably  arise  from  ovarian 
stromal  cells. 

General  Features.  The  patients  are  typically 
in  their  third  or  fourth  decade;  80  percent  are 
multiparous  and  a similar  proportion  are  black 
( 73,76,77,78).  Most  of  the  patients  are  asymptom- 
atic, and  the  ovarian  enlargement  is  usually  an 
incidental  finding  at  term  during  cesarean  sec- 
tion or  postpartum  tubal  ligation.  Rarely,  how- 
ever, a pelvic  mass  is  palpable  or  obstructs  the 
birth  canal.  In  approximately  25  percent  of  the 
cases,  hirsutism  or  virilization  appears  during 
the  latter  half  of  pregnancy  (79).  Seventy  percent 
of  female  infants  born  to  masculinized  mothers 
are  also  virilized  (72,74).  Plasma  testosterone 
and  other  androgens  may  reach  levels  70  times 
normal  in  the  virilized  patients;  increased  values 


Figure  22-29 

PREGNANCY  LUTEOMA 

Many  brown  to  red  nodules  are  present.  (Fig.  2 from 
Malinak  LR,  Miller  GV.  Bilateral  multicentric  ovarian 
luteomas  of  pregnancy  associated  with  masculinization  of  a 
female  infant.  Am  J Obstet  Gynecol  1965;91:251-9.) 

have  also  been  demonstrated  in  nonvirilized 
women.  The  levels  in  the  infants  may  be  ele- 
vated but  are  usually  lower  than  the  maternal 
levels  and  may  be  normal.  Pregnancy  luteomas 
begin  to  regress  within  days  after  delivery,  and 
the  ovaries  become  normal  in  size  within  several 
weeks  (75).  Simultaneously,  elevated  androgen 
levels  decrease  rapidly,  usually  becoming  nor- 
mal within  2 weeks  postpartum. 

Gross  Findings.  Pregnancy  luteomas  vary 
in  size  from  microscopic  to  over  20  cm  in  diame- 
ter; a median  diameter  of  6.6  cm  was  found  in 
one  study  (76).  The  cut  surfaces  are  solid,  fleshy, 
circumscribed,  and  red  to  brown  (fig.  22-29); 
hemorrhagic  foci  are  common.  The  lesions  form 
multiple  nodules  in  almost  half  of  the  cases  and 
are  bilateral  in  at  least  one  third.  Examination 
of  affected  ovaries  days  to  weeks  postpartum 
reveals  brown  puckered  scars  (fig.  22-30). 

Microscopic  Findings.  Low-power  exami- 
nation discloses  masses  of  cells  (fig.  22-31),  which 
occasionally  contain  follicles  filled  with  pale  fluid 
or  colloid-like  material  (fig.  22-32).  The  cells  are 
intermediate  in  size  between  the  luteinized 
granulosa  cells  and  luteinized  theca  cells  of  adjacent 
follicles,  and  have  abundant  eosinophilic  cytoplasm. 
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Figure  22-30 

PREGNANCY  LUTEOMA,  POSTPARTUM 

This  previously  conserved  ovary  was  contralateral  to  the 
one  shown  in  figure  22-29.  The  luteomas  have  regressed, 
appearing  as  small,  dark  brown,  puckered  foci;  a fresh 
corpus  luteum  is  also  visible  at  the  upper  right  of  the 
external  and  sectioned  surfaces.  (Fig.  4 from  Malinak  LR, 
Miller  GV.  Bilateral  multicentric  ovarian  luteomas  of  preg- 
nancy associated  with  masculinization  of  a female  infant. 
Am  J Obstet  Gynecol  1965;91:251-9.) 

which  contains  little  or  no  stainable  lipid,  and 
central  nuclei.  The  nuclei  may  vary  slightly  in 
size  and  are  hyperchromatic;  nucleoli  are  usu- 
ally prominent  (fig.  22-33).  Mitotic  figures, 
which  range  up  to  7 per  10  high-power  fields, 
with  an  average  of  2 or  3,  are  usually  present  (fig. 
22-34);  occasional  mitotic  figures  may  be  atypical 
(76).  Less  common  features  include  focal  balloon- 
like degeneration  of  the  cytoplasm  and  intracellu- 
lar colloid  droplets  similar  to  those  seen  in  the 
corpus  luteum  of  pregnancy.  The  stroma  is  scanty 
and  reticulin  fibrils  surround  groups  of  cells.  Ex- 
amination of  lesions  removed  postpartum  shows 
shrunken  aggregates  of  degenerating  lipid-filled 
luteoma  cells  with  pyknotic  nuclei,  infiltration  by 
lymphocytes,  and  fibrosis  (fig.  22-35). 

Differential  Diagnosis.  When  pregnancy 
luteomas  are  multiple,  intraoperative  inspection 
may  suggest  nodules  of  metastatic  tumor.  Such  a 
diagnosis  can  usually  be  excluded  by  frozen  section 
examination  of  one  of  the  nodules  but  the  distinc- 
tion may  be  difficult  if  the  patient  has  a history  or 
clinical  evidence  of  an  oxyphilic  malignant  tumor 


Figure  22-31 

PREGNANCY  LUTEOMA 

Two  luteomas  are  present  adjacent  to  a cystic  corpus  luteum. 
(Fig.  125  fi'om  Serov  SF,  Scully  RE,  Sobin  LH.  Histological  typing 
of  ovarian  tumours.  International  Histological  Classification  of 
Timiours  No.  9.  Geneva:  World  Healtli  Organization,  1973.) 


Figure  22-32 

PREGNANCY  LUTEOMA 
Several  follicle-like  spaces  are  present. 
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Figure  22-33 

PREGNANCY  LUTEOMA 

The  lesional  celk  have  abundant  cytoplasm,  which  was 
eosinophilic,  and  regular,  round  nuclei  with  prominent  nucleoli. 


Figure  22-34 

PREGNANCY  LUTEOMA 

The  lesional  cells  have  abundant  eosinophilic  cytoplasm. 
Two  mitotic  figures  are  visible. 


such  as  a malignant  melanoma.  When  the 
luteoma  is  a single  nodule,  the  microscopic  dif- 
ferential diagnosis  also  includes  an  extensively 
luteinized  thecoma  (page  192),  a lipid- poor  or 
lipid-free  steroid  cell  tumor  (page  237 ),  and  other 
tumors  listed  in  Table  6-1.  An  ovarian  mass 
composed  entirely  of  lipid-free  steroid-type  cells 
from  a pregnant  woman  in  the  third  trimester 


Figure  22-35 

PREGNANCY  LUTEOMA,  POSTPARTUM 
The  luteoma  cells  have  degenerated  and  contain  pale 
cytoplasm  and  pyknotic  nuclei.  This  illustration  corresponds 
to  a nodule  shown  in  figure  22-30.  (Fig.  125  from  Serov  SF, 
Scully  RE,  Sob  in  LH.  Histological  typing  of  ovarian  tu- 
mours. International  Histological  Classification  of  Tumours 
No.  9.  Geneva:  World  Health  Organization,  1973.) 


should  he  considered  a pregnancy  luteoma  un- 
less there  is  convincing  evidence  to  the  contrary. 

HYPERREACTIO  LUTEINALIS 

Definition.  This  lesion  is  characterized  by 
bilateral  ovarian  enlargement  due  to  the  pres- 
ence of  numerous  luteinized  follicle  cysts  that 
develop  during  pregnancy  or  ovulation  induction 
(ovarian  hyperstimulation  syndrome). 

General  Features.  Hyperreactio  luteinalis 
most  frequently  accompanies  disorders  associated 
with  elevated  hCG  levels,  such  as  hydatidiform 
mole,  choriocarcinoma,  fetal  hydrops,  and  multi- 
gestation (82,84,86,89).  The  frequency  of  hyper- 
reactio luteinalis  in  women  with  gestational  tro- 
phoblastic disease  (GTD)  ranges  from  10  to 
almost  40  percent,  depending  on  whether  the 
method  of  detection  is  clinical  examination  or 
ultrasonography.  Sixty  percent  of  the  lesions  un- 
associated with  GTD  have  occurred  during  a 
normal  singleton  pregnancy  (85,92). 
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H}^erreactio  luteinalis  may  be  detected  as  a 
pelvic  mass  during  any  trimester  of  pregnancy, 
at  the  time  of  cesarean  section,  or  rarely,  during 
the  puerperium  (80).  Symptoms  are  usually  ab- 
sent, but  hemorrhage  into  the  cysts  may  cause 
abdominal  pain.  Rarely,  the  involved  ovary  un- 
dergoes torsion  or  rupture,  with  intra-abdominal 
bleeding,  which  is  exceptionally  fatal.  In  pa- 
tients with  hyperreactio  luteinalis  secondary  to 
GTD,  ovarian  enlargement  may  be  detected  at 
the  time  of  diagnostic  dilatation  and  curettage  or 
during  the  postoperative  follow-up  period.  In  ap- 
proximately 15  percent  of  the  cases  unassociated 
with  trophoblastic  disease,  there  has  been  viril- 
ization of  the  patient  but  not  the  female  infant 
(81).  Elevated  plasma  testosterone  levels  have 
been  demonstrated  in  these  patients  as  well  as 
in  nonvirilized  patients  with  trophoblastic  dis- 
ease, with  the  levels  paralleling  the  degree  of 
ovarian  enlargement.  Regression  of  h3^erreactio 
luteinalis  typically  occurs  during  the  puerpe- 
rium, but  may  be  incomplete  until  6 months 
postpartum  (80).  In  exceptional  cases  the  cysts 
regress  spontaneously  during  pregnancy  (88).  In 
cases  associated  with  trophoblastic  disease,  grad- 
ual regression  typically  occurs  2 to  12  weeks  after 
uterine  evacuation  (84);  occasionally,  however, 
the  cysts  may  persist  for  long  periods  after  the 
hCG  level  has  returned  to  normal  (89). 

The  ovarian  h3perstimulation  syndrome  devel- 
ops in  women  undergoing  ovulation  induction,  typ- 
ically after  the  administration  of  an  FSH  prepara- 
tion followed  by  hCG,  and  less  often  after  the 
administration  of  clomiphene  alone  (83,87,90,91). 
The  syndrome  occurs  only  after  ovulation  and  is 
more  severe  in  patients  who  conceive.  The  disorder 
is  particularly  prone  to  occur  if  the  ovaries  were 
polycystic  before  the  institution  of  therapy.  In  se- 
vere cases,  the  ovaries  can  become  massively  en- 
larged, and  ascites,  sometimes  with  hydrothorax 
(acute  Meigs’  S3mdrome),  can  develop  due  to  in- 
creased serosal  permeability.  Hemoconcentration 
associated  with  oliguria  and  thromboembolic  phe- 
nomena is  a life-threatening  complication.  Eleva- 
tion of  plasma  estrogens,  progesterone,  and  testos- 
terone typically  occurs.  High  plasma  levels  of 
renin,  aldosterone,  and  antidiuretic  hormone  have 
been  reported  (87).  Careful  selection  of  patients  for 
ovulation  induction  and  regulation  of  drug  dosage 
by  monitoring  estrogen  levels  and  ovarian  size 
have  reduced  the  frequency  of  the  syndrome.  Pa- 


Fignre  22-36 

HYPERREACTIO  LUTEINALIS 
Both  ovaries  are  enlarged  by  multiple  thin-walled  cysts. 


tients  with  the  ovarian  h}perstimulation  syn- 
drome usually  respond  to  conservative  therapy, 
such  as  cyst  aspiration  under  ultrasonographic 
guidance,  and  the  cysts  typically  regress  within 
6 weeks.  Surgical  intervention  in  cases  of  h3qjer- 
reactio  luteinalis  and  the  ovarian  hyperstimula- 
tion syndrome  is  needed  only  to  remove  infarcted 
tissue,  control  hemorrhage,  or  diminish  andro- 
gen production  in  virilized  patients. 

Gross  Findings.  Multiple,  almost  always  bi- 
lateral, thin-walled  cysts  result  in  moderate  to 
massive  enlargement  of  the  ovaries  (fig.  22-36), 
which  may  be  over  35  cm  in  diameter.  The  cysts 
are  filled  with  clear  or  hemorrhagic  fluid. 

Microscopic  Findings.  Microscopic  exami- 
nation reveals  multiple,  large  follicle  cysts,  in 
which  the  theca  interna  cells  and,  to  a lesser 
degree,  the  granulosa  cells  lining  the  cysts  are 
hyperplastic,  enlarged,  and  luteinized  (fig.  22-37); 
occasionally,  the  luteinized  granulosa  cells  have 
bizarre  nuclei.  Marked  edema  of  the  luteinized 
theca  layer  and  the  intervening  stroma  (figs. 
22-38,  22-39)  is  common;  the  stroma  may  contain 
luteinized  cells.  Examination  of  the  ovaries  in  the 
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Figure  22-37 

HYPERREACTIO  LUTEINALIS 
Two  cysts  are  lined  by  luteinized  granulosa  cells,  beneath 
wliich  are  luteinized  theca  cells. 


Figure  22-39 

HYPERREACTIO  LUTEINALIS 
The  ovarian  stroma  is  markedly  edematous. 


Figure  22-38 

HYPERREACTIO  LUTEINALIS 
There  is  prominent  edema  in  the  luteinized  theca  cell  layer. 


hyperstimulation  sjmdrome  shows  one  or  more 
corpora  lutea  in  addition  to  the  above  changes. 

Differential  Diagnosis.  Misinterpretation 
of  the  gross  appearance  of  the  enlarged  ovaries 
of  h3rperreactio  luteinalis  as  cystic  ovarian  tumors 
occasionally  leads  to  an  unwarranted  bilateral  oo- 
phorectomy. If  doubt  exists  about  the  diagnosis,  a 
frozen  section  examination  of  the  cyst  wall  should 
solve  the  problem.  Rarely,  pregnancy  luteomas 
coexist  with  hyperreactio  luteinalis,  heightening 
the  suspicion  of  a neoplasm  at  operation. 

LARGE  SOLITARY  LUTEINIZED 
FOLLICLE  CYST  OF  PREGNANCY 
AND  PUERPERIUM 

Definition.  This  unilateral  cyst  appears  dur- 
ing pregnancy  or  the  puerperium  and  is  charac- 
terized by  an  unusually  large  size  and  a lining 
composed  of  luteinized  cells,  some  of  which  con- 
tain bizarre  nuclei. 

General  Features.  The  cyst  may  cause  ab- 
dominal swelling,  but  it  is  usually  an  incidental 
finding  at  the  time  of  cesarean  section  or  on 
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Figure  22-40 

LARGE  SOLITARY  LUTEINIZED  FOLLICLE 
CYST  OF  PREGNANCY  AND  PUERPERIUM 
This  unilocular  cyst  was  25  cm  in  diameter. 


routine  physical  examination  during  the  first 
postpartum  visit  (93).  No  endocrine  disturbance 
has  been  reported  to  date. 

Gross  Findings.  The  cyst  is  unilocular  and 
thin- walled,  and  contains  watery  fluid  (fig.  22- 
40).  The  diameter  ranged  from  8 to  26  (median, 
25)  cm  in  one  series  (93). 

Microscopic  Findings.  The  cyst  lining  is 
composed  of  one  to  several  layers  of  luteinized 
granulosa  and  theca  cells,  which  frequently  ap- 
pear indistinguishable.  Nests  of  luteinized  cells 
may  be  embedded  within  fibrous  tissue  in  the 
cyst  wall.  The  cells  have  abundant  eosinophilic 
to  vacuolated  cytoplasm,  vary  considerably  in 
size  and  shape,  and  in  all  the  reported  cases  have 
exhibited  focal  marked  nuclear  pleomorphism 
and  hyperchromasia;  mitotic  figures  have  been 
absent  (fig.  22-41).  All  the  patients  have  had  an 
uneventful  postoperative  course. 

Differential  Diagnosis.  The  major  differen- 
tial diagnosis  involves  unilocular  cystic  gran- 
ulosa cell  tumors  of  either  the  adult  or  juvenile 
type,  both  of  which  may  be  indistinguishable  from 
the  luteinized  cyst  on  gross  inspection,  but  rarely 
have  bizarre  nuclei  and  typically  have  foci  of  obvi- 
ous tumor  in  the  cyst  wall  (pages  177  and  180). 


Figure  22-41 

LARGE  SOLITARY  LUTEINIZED  FOLLICLE 
CYST  OF  PREGNANCY  AND  PUERPERIUM 
Acyst  is  lined  by  cells  with  large  bizairre  nuclei  and  abundant 
cytoplasm,  which  was  eosinophilic.  (Fig.  6-2  from  Clement  PB. 
Tumor-like  conditions  of  the  ovary.  In:  Roth  LM,  Czemobilsky 
B,  eds.  Tumors  and  tumor-like  conditions  of  the  ovary.  New  York: 
Churclfrll-Livingstone,  1995:  111. ) 


GRANULOSA  CELL 

PROLIFERATIONS  OF  PREGNANCY 

General  and  Pathologic  Features.  Gran- 
ulosa cell  proliferations  that  simulate  or  possibly 
are  small  neoplasms  have  been  encountered  as 
incidental  findings  in  the  ovaries  of  pregnant 
women  (94).  The  older  literature  documented 
the  presence  of  similar  lesions  in  the  ovaries  of 
nonpregnant  women  (95),  and  we  have  seen 
them  in  a newborn  ovary  that  also  contained  a 
corpus  luteum.  The  lesions  in  the  pregnant  pa- 
tients are  usually  multiple  and  lie  within  atretic 
follicles  enveloped  by  a thick  layer  of  luteinized 
theca  cells.  The  granulosa  cells  may  be  arranged 
in  solid,  insular,  microfollicular  (fig.  22-42),  or 
trabecular  patterns,  mimicking  similar  patterns 
in  clinically  evident  granulosa  cell  tumors.  In 
one  case,  a solid  tubular  pattern  was  identical  to 
that  seen  in  some  Sertoli  cell  tumors  (fig.  22-43). 
The  granulosa  cells  typically  have  scanty  cyto- 
plasm and  grooved  nuclei,  resembling  the  cells  of 
the  adult-type  granulosa  cell  tumor.  In  the  case 
with  the  sertoliform  pattern,  the  cells  contained 
moderate  amounts  of  finely  vacuolated  cytoplasm 
suggesting  the  presence  of  lipid  (94).  In  one  case, 
there  were  large  nodules  of  luteinized  granulosa 
cells  with  variably  sized,  round,  nongrooved  nu- 
clei, resembling  pregnancy  luteomas  except  for 
their  obvious  origin  in  granulosa  cells  and  the 
larger  size  of  their  cells  (94). 

Differential  Diagnosis.  The  differential  di- 
agnosis in  most  of  the  cases  is  with  a small 
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Figure  22-42 

GRANULOSA  CELL  PROLIFERATION 
IN  PREGNANCY 

An  atretic  follicle  from  a pregnant  patient  is  filled  with 
a proliferation  of  granulosa  cells  growing  in  a pattern  sim- 
ulating that  of  a microfollicular  granulosa  cell  tumor. 

granulosa  cell  or  Sertoli  cell  tumor.  Although 
similar  proliferations  have  been  previously  in- 
terpreted as  small  tumors,  the  frequency  of  the 
lesions  during  pregnancy  suggests  an  unusual 
non-neoplastic  hormonal  response,  possibly  to 
an  intrinsic  FSH-like  function  of  hCG.  The  mi- 
croscopic size  of  the  lesions,  their  multifocality, 
and  their  confinement  to  atretic  follicles  support 
this  interpretation. 

HILUS  (LEYDIG)  CELL 

PROLIFERATION  OF  PREGNANCY 

A proliferation  of  hilus  cells  is  occasionally 
striking  during  pregnancy  (fig.  22-44),  consis- 
tent with  their  sensitivity  to  endogenous  as  well 


Figure  22-43 

GRANULOSA  CELL  PROLIFERATION 
IN  PREGNANCY 

The  granulosa  cell  layer  of  a cystic  atretic  follicle  is  replaced 
by  solid  tubules  simulating  those  of  a Sertoli  cell  tumor.  The 
tubules  are  surrounded  by  a layer  of  theca  lutein  cells. 

as  exogenous  hCG  stimulation  (96).  Hilus  cell 
proliferation  may  account  for  at  least  some  of  the 
hirsutism  that  is  frequently  observed  during  the 
pregnant  state. 

ECTOPIC  DECIDUA 

A decidual  reaction  in  the  ovary  is  most  com- 
monly a response  to  the  hormonal  milieu  of  preg- 
nancy (97-105).  Ectopic  decidua  may  be  seen  as 
early  as  the  ninth  week  of  gestation,  and  is  present 
in  almost  all  ovaries  at  term.  Although  ovarian 
decidua  is  not  associated  with  clinical  manifesta- 
tions, it  is  accompanied  rarely  by  masses  of  ex- 
traovarian  intra-abdominal  decidua,  which  may 
result  in  massive,  sometimes  fatal,  bleeding  ( 104). 

Gross  examination  may  be  unrevealing  or  dis- 
close variably  sized  tan,  often  hemorrhagic  nod- 
ules on  the  ovarian  surface.  On  microscopic  exam- 
ination, the  decidual  cells  typically  occur  in  the 
superficial  cortical  stroma  and  on  the  ovarian 
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Figure  22-44 

HILUS  CELL  PROLIFERATION, 
NODULAR,  DURING  PREGNANCY 


surface,  often  within  periovarian  adhesions,  and 
are  usually  indistinguishable  from  eutopic  de- 
cidual cells  on  light  microscopic  (figs.  22-45,  22- 
46)  and  ultrastructural  examination  (100). 
Prominent  distended  capillaries  and  a sprin- 
kling of  lymphocytes  are  t}T)ically  found  within 
the  decidual  foci.  Smooth  muscle  cells,  probably 
derived  from  submesothelial  myofibroblasts 
(101)  or  ovarian  stroma,  may  be  admixed.  Focal 
mild  nuclear  pleomorphism  and  hyperchroma- 
sia,  sometimes  in  association  with  hemorrhagic 
necrosis,  should  not  be  misinterpreted  as  evi- 
dence of  a malignant  tumor.  Occasionally, 
ectopic  decidual  cells  contain  vacuoles  and  ec- 
centric nuclei,  simulating  signet-ring  cells  (fig. 
22-45)  (99).  The  bland  appearance  of  most  of  the 
nuclei,  the  absence  of  mitotic  figures,  the  peri- 
odic acid-Schiff  (PAS)  negativity  of  the  vacuoles, 
and  the  association  with  pregnancy  should  facil- 
itate the  correct  diagnosis.  Ectopic  decidua  in 
postpartum  patients  may  undergo  hyalinization. 


Figure  22-45 

ECTOPIC  DECIDUA  ON  OVARIAN  SURFACE 
One  cell  is  vacuolated,  somewhat  resembling  a signet-ring  cell. 
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Figure  22-46 

ECTOPIC  DECIDUA  FROM  PREGNANT  PATIENT 

Large  nodules  were  present  on  the  ovarian  and  perito- 
neal surfaces.  The  cells  have  central,  pale,  round  nuclei  and 
abundant  cytoplasm. 
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Figure  22-47 

ECTOPIC  PREGNANCY 

The  ovary  is  replaced  by  a hemorrhagic  mass  within 
which  a small,  pale  yellow  fetus  is  identifiable. 


Less  commonly,  ovarian  decidua  is  associated 
with  trophoblastic  disease;  or  occurs  after  pro- 
gestin therapy,  in  the  vicinity  of  a corpus  luteum, 
in  association  with  hormonally  active  neoplastic 
and  non-neoplastic  lesions  of  the  ovary  or  adrenal 
gland,  or  following  pelvic  irradiation  (98).  It  may, 
however,  be  idiopathic  in  both  premenopausal  and 
postmenopausal  women  (98,103).  In  these  various 
settings,  ectopic  decidua  rarely,  if  ever,  simulates 
a neoplasm. 

OVARIAN  PREGNANCY 

In  some  series,  up  to  1 percent  of  all  ectopic 
pregnancies  have  been  ovarian  ( 107 ).  The  diag- 
nosis of  ovarian  pregnancy  should  be  restricted 
to  cases  in  which  there  is  no  involvement  of  the 
fallopian  tube.  There  is  an  increased  frequency 
of  ovarian  pregnancy  in  patients  with  an  intra- 
uterine contraceptive  device  (106).  The  typical 
clinical  presentation  is  severe  pain  with  hemo- 
peritoneum,  and  at  laparotomy  and  on  gross 
examination  the  enlarged  hemorrhagic  ovary 
may  mimic  a hemorrhagic  neoplasm.  In  a minor- 
ity of  the  cases,  an  embryo  can  be  identified 
grossly  (fig.  22-47);  in  other  cases  microscopic 
examination  is  diagnostic.  An  ovarian  pregnancy 
is  distinguished  from  very  rare  examples  of  pri- 
mary ovarian  gestational  trophoblastic  disease 
(page  331)  by  appljdng  criteria  similar  to  those 
used  in  the  uterus. 


ENDOMETRIOSIS 

Definition.  This  is  the  presence  of  tissue  re- 
sembling endometrium  outside  the  endometrium 
and  myometrium.  Usually  both  epithelium  and 
stroma  are  seen,  but  occasionally  the  diagnosis 
can  be  made  when  only  one  component  is  present. 
Tumors  and  preneoplastic  lesions  arising  from 
endometriosis  are  discussed  in  chapter  5. 

General  Features.  Ovarian  endometriosis  is 
typically  encountered  in  women  in  the  reproduc- 
tive age  group,  but  is  occasionally  seen  in 
postmenopausal  women.  As  ovarian  endometri- 
osis is  often  associated  with  extraovarian  pelvic 
endometriosis,  the  symptoms  include,  to  varying 
degrees,  dysmenorrhea;  lower  abdominal,  pel- 
vic, and  back  pain;  dyspareunia;  irregular  bleed- 
ing; and  infertility,  which  is  present  in  up  to  30 
percent  of  the  cases  (109).  Some  patients  are 
asymptomatic  and  have  a palpable  adnexal  mass 
on  pelvic  examination.  Rare  complications  of 
ovarian  endometriosis  include  rupture  with 
acute  abdominal  symptoms,  usually  during 
pregnancy  ( 121),  and  ascites,  which  may  be  sero- 
sanguineous;  the  presence  of  ascites,  particu- 
larly in  the  setting  of  an  ovarian  mass,  may 
suggest  an  ovarian  neoplasm  (117). 

Gross  Findings.  Depending  on  their  dura- 
tion and  their  superficial  or  deep  location  in  the 
ovary,  endometriotic  foci  may  appear  as  punc- 
tate, red,  blue,  brown,  or  white  spots  or  patches 
with  either  a slightly  raised  or  a puckered  sur- 
face (figs.  22-48,  22-49)  (114,119).  Brown  areas 
have  sometimes  been  described  as  “powder 
burns”  (109).  The  endometriotic  foci  are  fre- 
quently associated  with  adhesions. 

Endometriotic  cysts  (endometriomas),  which 
rarely  exceed  15  cm  in  diameter,  may  partially  or 
completely  replace  normal  ovarian  tissue  and  are 
commonly  covered  by  dense  fibrous  adhesions, 
which  can  result  in  fixation  to  adjacent  structures. 
The  cysts  are  bilateral  in  one  third  to  half  of  the 
cases  ( 115,116).  They  usually  have  a thick,  fibrotic 
wall  and  a shaggy,  brown  to  yellow  lining  (fig. 
22-50),  although  in  some  cases  much  of  the  cyst 
lining  is  smooth  and  pale  (fig.  22-51).  The  cyst 
contents  typically  consist  of  semi-fluid  or  inspis- 
sated, chocolate-colored  material  (fig.  22-50); 
rarely,  the  cyst  is  filled  with  watery  fluid.  Any  solid 
areas  in  the  cyst  wall  or  intraluminal  polypoid 
projections  should  be  sampled  microscopically  as 
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Figure  22-48 
ENDOMETRIOSIS 

The  external  surfaces  of  ovarian  wedges  show  red,  blue, 
and  brown  areas,  several  of  which  are  associated  with  fi- 
brotic  puckering. 


Figure  22-49 
ENDOMETRIOSIS 

The  red  to  brovm,  puckered  area  in  figure  22-48  is  shown 
at  a higher  magnification. 


Figure  22-50 

ENDOMETRIOTIC  CYST 

The  outer  surface  has  many  foci  of  red-brown  discoloration  and  adhesions.  The  lumen  contains  chocolate-colored  fluid. 
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Figure  22-51 

ENDOMETRIOTIC  CYST 
Although  most  of  the  lining  is  pale  and 
smooth,  the  presence  of  several  foci  of 
dark  brown  discoloration  is  consistent 
with  endometriosis. 


Figure  22-52 
ENDOMETRIOSIS 

Endometrioid  glands  that  vary  in  size  lie  in  cellular 
endometrial-type  stroma  within  denser  ovarian  stroma. 

they  may  be  malignant  tumors  of  epithelial  or 
occasionally  stromal  origin  (see  chapter  5). 
Rarely,  an  adenomyoma  forms  a discrete  nodule 
in  the  cyst  wall. 

Microscopic  Findings.  Noncystic  ovarian 
endometriosis  is  characterized  by  endometrioid 


glands  surrounded  by  endometrial-type  stroma 
(fig.  22-52).  The  lesions  may  be  seen  an3nvhere  in 
the  ovary,  but  are  often  most  conspicuous  super- 
ficially and  may  be  incorporated  into  fibrous  ad- 
hesions. The  glands  may  be  proliferative  (fig. 
22-53)  or  secretory  (108,120),  or  exhibit  atypical 
hyperplasia  (113)  (page  107)  or  some  type  of 
endometrial  metaplasia;  an  Arias-Stella  reaction 
may  occur  during  pregnancy  (fig.  22-54).  The 
stroma  most  often  resembles  t3rpical  endometrial 
stroma,  but  its  appearance  may  be  altered,  to 
varying  degrees,  by  hemorrhage  and  a frequently 
striking,  occasionally  exclusive  component  of  his- 
tiocytes containing  hemofuscin  (fig.  22-53),  he- 
mosiderin, or  both  (so  called  pseudoxanthoma 
cells)  (111).  Rarely,  prominent  cholesterol  clefts  or 
so-called  Liesegang  rings  are  present  (fig.  22-55) 
(110).  In  pregnant  patients  and  women  taking 
progestational  agents,  a decidual  change,  which 
may  be  striking,  is  sometimes  present  (fig.  22-56). 

The  epithelial  lining  and  underlying  stroma 
of  an  endometriotic  cyst  frequently  become  at- 
tenuated, and  the  former  may  be  reduced  to  a 
single  layer  of  cuboidal  cells  that  may  appear 
nonspecific.  In  such  circumstances,  recognition 
of  the  cyst  as  endometriotic  may  be  possible  only 
if  a rim  of  subjacent  endometrioid  stroma  per- 
sists. Commonly,  the  stroma  is  replaced  by  dense 
fibrous  tissue  containing  fibroblasts  with  dis- 
tinctive small  spindle-shaped  nuclei  (fig.  22-57) 
and  variable  numbers  of  pseudoxanthoma  cells. 
The  epithelial  cells  lining  an  endometriotic  cyst 
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Figure  22-53 
ENDOMETRIOSIS 

The  wall  of  an  endometriotic  cyst  contains  pseudo- 
xanthoma cells  filled  with  hemofuscin  pigment. 


Figure  22-55 
ENDOMETRIOSIS 

Liesegang  rings  are  scattered  in  dehris. 


Figure  22-54 

ENDOMETRIOSIS  (DURING  PREGNANCY) 

A gland  is  lined  by  cells  with  hyperchromatic,  smudgy 
nuclei  of  the  type  seen  in  the  Arias-Stella  reaction.  The 
adjacent  stroma  shows  decidual  change. 


Figure  22-56 

ENDOMETRIOSIS  (IN  PATIENT  TAKING 
NORETHYNODREL  WITH  MESTRANOL) 
There  is  marked  decidual  change  of  the  stroma. 
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Figure  22-57 
ENDOMETRIOSIS 

The  deeper  portion  of  the  wall  of  an  endometriotic  cyst  is 
fibrotic.  The  suhepithelial  layer  is  composed  of  hemorrhagic 
cellular  stroma. 


may  become  large  and  cuboidal,  with  abundant 
eosinophilic  cytoplasm  and  large  atypical  nuclei 
( 113,122).  The  malignant  potential  of  these  cells 
is  uncertain  (page  107).  Some  endometriotic 
cysts  contain  variable  amounts  of  smooth  muscle 
bundles  in  their  walls. 

Both  ovarian  and  extraovarian  endometriosis 
may  resemble  an  endometrial  polyp  (polypoid 
endometriosis)  (fig.  22-58),  or  form  granuloma- 
like  lesions,  so-called  necrotic  pseudoxantho- 
matous  nodules.  These  lesions  are  characterized 
by  a central  zone  of  necrosis  surrounded  by  pseudo- 
xanthoma cells,  often  in  a palisaded  arrangement; 
hyalinized  fibrous  tissue;  or  both  (figs.  22-59, 
22-60)  (111);  typical  endometriotic  glands  with 
stroma  may  be  absent.  Rare  cases  of  ovarian 
endometriosis  are  characterized  by  an  absence  of 
glands,  so-called  stromal  endometriosis  (112, 
118).  Such  foci  are  almost  always  microscopic  and 
are  usually  unassociated  with  endometriosis 


Figure  22-58 

POLYPOID  ENDOMETRIOSIS 
A polyp  composed  mainly  of  cystic  glands  projects  into  the 
lumen  of  an  endometriotic  cyst. 


elsewhere.  They  probably  result  from  focal  meta- 
plasia of  the  ovarian  stroma  (118). 

In  most  postmenopausal  patients  with  endo- 
metriosis, the  endometriotic  tissue  is  atrophic, 
resembling  simple  or  cystic  atrophy  of  the  endo- 
metrium. In  a minority  of  cases,  however,  the 
endometriotic  tissue  appears  active,  with  or  with- 
out metaplastic  and  hyperplastic  changes,  as 
seen  more  commonly  in  premenopausal  women. 

Differential  Diagnosis.  Endometriotic  cysts 
may  simulate  cystic  ovarian  tumors  clinically 
and  at  operation.  Because  of  the  occasional  origin 
of  tumors  in  them,  they  must  be  examined  grossly 
and  sampled  microscopically  with  great  care.  Dif- 
ferentiation from  an  endometrioid  cystadenoma 
is  discussed  on  page  109.  The  necrotic  pseudo- 
xanthomatous  nodules  of  endometriosis,  particu- 
larly when  situated  on  the  peritoneum  and  associ- 
ated with  an  ovarian  endometriotic  cyst,  may  be 
mistaken  at  operation  for  metastatic  tumor. 
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Figure  22-59 
ENDOMETRIOSIS 

Two  pseudoxanthomatous  necrotic  nodules  are  seen  at 
the  top  and  bottom.  An  endometriotic  gland  is  seen  in  the 
upper  nodule. 


Figure  22-60 
ENDOMETRIOSIS 

A pseudoxanthomatous  nodule  is  centrally  necrotic  with 
a surrounding  granulomatous  reaction. 


INFECTIOUS  DISEASES 

Due  to  Miscellaneous  Bacteria 

Ovarian  involvement  in  pelvic  inflammatory 
disease  (PID)  is  almost  always  secondary  to  sal- 
pingitis, and  generally  takes  the  form  of  a tubo- 
ovarian  abscess  (fig.  22-61),  which  is  usually 
bilateral.  The  typical  clinical  manifestations  are 
abdominal  or  pelvic  pain,  and  less  often,  fever, 
vaginal  discharge  or  bleeding,  and  urinary 
symptoms  (142).  An  adnexal  mass  is  palpable, 
demonstrable  with  imaging  techniques,  or  visi- 
ble at  laparoscopy.  A history  of  an  acute  infec- 
tious episode  is  present  in  only  one  third  to  half 
of  the  cases,  suggesting  that  subclinical  infec- 
tions are  common  (142).  A mixed  flora  with  a 
preponderance  of  anaerobic  organisms  is  typi- 
cally recovered  from  the  contents  of  the  abscess 


(131,142).  With  resolution,  the  only  sequelae 
may  be  tubo-ovarian  fibrous  adhesions,  but  oc- 
casionally a healed  abscess  becomes  a cyst. 

A unilateral  or  bilateral  ovarian  abscess  with- 
out tubal  involvement  (fig.  22-62)  is  much  rarer 
than  a tubo-ovarian  abscess.  The  former  is  usu- 
ally secondary  to  direct  or  lymphatic  spread  of 
organisms  from  a nongynecologic  pelvic  inflam- 
matory process,  such  as  diverticulitis,  appendi- 
citis, inflammatory  bowel  disease,  or  postopera- 
tive pelvic  infection.  Rarely,  an  ovarian  abscess 
is  the  result  of  blood-borne  infection  (158,159). 

The  external  surface  of  an  ovarian  abscess  is 
often  unremarkable,  and  the  process  may  not  be 
apparent  until  the  organ  is  sectioned.  Uncom- 
monly, rupture  of  an  ovarian  or  tubo-ovarian 
abscess  leads  to  secondary  peritonitis  (151)  or 
rarely,  fistulas  involving  the  colon  ( 156),  urinary 
bladder  ( 144),  or  vagina  ( 130). 
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Figure  22-61 

TUBO-OVAEIAN  ABSCESS 
(COMPLICATING  COLONIC 
DIVERTICULITIS) 

The  left  ovary  and  tube  have  been 
transformed  into  a multicystic  mass 
with  a yellow  lining. 


Figure  22-62 
OVARIAN  ABSCESS 
ASSOCIATED  WITH 
CROHN’S  DISEASE 
The  sectioned  surface  is  exten- 
sively replaced  by  yellow  tissue, 
which  was  soft. 


Milder,  chronic  or  recurrent  forms  of  ovarian 
involvement  by  PID  may  take  the  form  of  a 
chronic  perioophoritis,  with  tubo-ovarian  and  peri- 
ovarian  adhesions.  Polycystic  ovarian  changes 
have  been  described  in  such  cases  (153).  Rarely,  a 
chronic  abscess  results  in  a solid  tumor-like  mass, 
variably  designated  xanthogranuloma,  xantho- 
granulomatous oophoritis,  or  inflammatory 
pseudotumor  (150)  and  characterized  microscopi- 
cally by  admixtures  of  foamy  histiocytes,  multi- 
nucleated  giant  cells,  plasma  cells,  neutrophils, 
foci  of  necrosis,  and  fibrosis  (fig.  22-63).  Several 
examples  of  pseudotumorous  xanthogranuloma 
with  more  diffuse  involvement  of  the  adnexa 
have  been  described  (140,141,155). 


Actinomycosis 

Pelvic  actinomycosis  is  usually  a complication 
of  an  intrauterine  device  (lUD),  although  most 
cases  of  lUD-related  PID  are  nonactinomycotic 
(127,128,135,136,147,154).  Almost  85  percent  of 
the  cases  have  occurred  in  women  who  have  had 
an  lUD  in  place  for  3 or  more  years.  The  adnexal 
involvement  is  usually  unilateral,  with  abscesses, 
which  are  often  multiple,  involving  the  ovary  and 
fallopian  tube  (fig.  22-64).  Rarely,  the  character- 
istic actinomycotic  (sulfur)  granules  may  be 
grossly  visible  within  the  abscess  cavities. 

Microscopic  examination  reveals  a character- 
istic but  nonspecific  inflammatory  infiltrate 
composed  predominantly  of  neutrophils  and 
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Figure  22-63 
XANTHOGRANULOMA 
The  ovarian  stroma  is  replaced  by 
collagenous  tissue  containing  nu- 
merous chronic  inflammatory  cells. 


Figure  22-64 
ACTINOMYCOSIS 

The  ovary  is  replaced  by  tissue  that  was  soft  and  yellow.  A characteristic  sulfur  granule  surrounded  by  polymorphonuclear 
leukocytes  is  seen  on  the  right. 


foamy  histioc}d;es,  sometimes  admixed  with  lym- 
ph0c3d.es  and  plasma  cells.  A specific  histologic 
diagnosis  can  he  made  only  by  finding  the  sulfur 
granules  within  the  inflammatory  exudate  (fig. 
22-64),  but  numerous  blocks  may  be  necessary 
to  demonstrate  them.  The  granules  are  com- 
posed of  circumscribed  rounded  collections  of 
basophilic,  gram-positive  bacteria  growing  as 
branching  filaments,  with  a characteristic  radial 


or  palisading  pattern  at  the  periphery.  A fluores- 
cent antibody  stain  may  facilitate  their  detection 
(152).  A diagnosis  of  actinomycosis  may  be  made 
prior  to  salpingo-oophorectomy  in  some  cases  by 
finding  the  granules  within  endometrial  curet- 
tings  or  cervicovaginal  smears.  Almost  90  per- 
cent of  patients  with  actinomyces  demonstrated 
in  the  latter  specimens  have  a tubo-ovarian  ab- 
scess (128,136). 
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Tuberculosis 

Tuberculous  oophoritis  is  uncommon  and  usu- 
ally secondary  to  tuberculous  salpingitis.  The 
tubes  are  almost  always  involved  in  tuberculosis 
of  the  female  genital  tract,  but  the  ovary  is  affected 
in  only  10  percent  of  the  cases  (149).  On  gross 
inspection,  the  ovaries  are  typically  adherent  to 
the  tubal  ampullae.  Grossly  visible  caseation  is 
rare.  On  histologic  examination,  the  tuberculosis 
is  typically  confined  to  the  cortex.  In  cases  in 
which  the  ovary  is  enlarged,  granulomas  on  the 
adjacent  peritoneum  may  simulate  metastatic 
ovarian  cancer  at  operation  (149,157). 

Malacoplakia 

Of  approximately  25  reported  cases  of  gyneco- 
logical malacoplakia,  only  3 have  involved  the 
ovary  (123,138).  Friable,  yellow,  focally  hemor- 
rhagic and  necrotic  masses  occupy  one  or  both 
ovaries  and  the  adjacent  fallopian  tubes.  In  one 
case,  the  process  also  involved  contiguous  portions 
of  small  and  large  bowel,  simulating  a malignant 
ovarian  tumor  (138).  Histologic  examination  re- 
vealed the  typical  features  of  malacoplakia. 

Parasitic  Infections 

Parasitic  infections  of  the  ovary  are  extremely 
rare  in  most  parts  of  the  world.  Ovarian  schistoso- 
miasis, however,  is  common  in  endemic  areas;  the 
fallopian  tube  is  typically  also  involved  (124, 
126,145).  Patients  usually  have  lower  abdominal 
pain  and  a pelvic  mass,  and  occasionally,  irregu- 
lar menses  and  infertility.  The  typical  operative 
findings  are  enlargement  of  the  tube  or  ovary,  or 
both,  numerous  adhesions,  and  scattered  perito- 
neal nodules,  which  may  simulate  the  implants 
of  a malignant  tumor.  On  histologic  examination, 
granulomas,  often  containing  eosinophils,  sur- 
round schistosoma  ova.  Dense  fibrosis  is  fre- 
quently seen  in  the  later  stages  of  the  disease. 

Ovarian  involvement  by  Enterobius  ver- 
micularis  is  usually  an  incidental  finding  on  the 
external  surface,  or  rarely,  within  the  ovary  ( 137, 
143).  In  several  cases,  there  has  been  simulta- 
neous involvement  of  the  pelvic  peritoneum,  sim- 
ulating metastatic  tumor  (133).  Granulomas, 
which  may  undergo  caseation  and  may  contain 
eosinophils,  surround  the  adult  female  worms  and 
ova  (146).  The  worms  probably  reach  the  perito- 


neal cavity  by  migrating  from  the  perineum 
through  the  lumen  of  the  female  genital  tract. 

Rare  cases  of  ovarian  echinococcosis  have  been 
described  (125,134).  In  one  of  them,  a t3q)ical  hy- 
datid cyst  enlarged  an  ovary  to  12  cm  in  diameter. 

Fungal  Infections 

Fungal  infections  of  the  ovary  are  extremely 
rare,  even  in  patients  with  disseminated  disease. 
Three  examples  of  tubo-ovarian  abscess,  caused 
hy  Blastomyces  dermatitidis,  have  been  reported 
(132,148).  In  one  case  the  abscesses  were  bilat- 
eral and  associated  with  miliary  nodules  involv- 
ing the  pelvic  peritoneum.  In  two  of  the  cases  the 
abscesses  were  probably  secondary  to  hematog- 
enous spread  from  the  lungs,  while  in  the  third 
case  the  infection  was  sexually  transmitted. 

Seven  of  11  patients  with  coccidioidomycosis 
of  the  upper  female  genital  tract  had  tubo-ovar- 
ian  and  peritoneal  involvement  (129).  One  case 
of  tubo-ovarian  abscess  caused  by  Aspergillus 
has  been  reported  in  an  HID  user  (139);  rupture 
of  the  abscess  led  to  generalized  peritonitis. 

GRANULOMAS 

Foreign  Body  Granulomas 

A variety  of  foreign  materials  may  evoke  a 
granulomatous  reaction  on  the  ovarian  and  ex- 
traovarian  peritoneal  surfaces,  mimicking  a ma- 
lignant tumor  at  operation.  Examples  include 
lipid  material  used  in  hysterosalpingographic 
examinations  (168),  talc  (164),  starch  granules 
from  surgical  gloves  (165,166),  douche  fluid 
(163),  and  lubricants  (167).  Rarely,  the  starch 
granulomas  are  of  the  tuberculoid  type,  with  or 
without  caseous  necrosis,  and  mimic  tuberculo- 
sis on  microscopic  examination  (165).  Granulo- 
matous oophoritis  is  occasionally  secondary  to 
bowel  contents  that  entered  the  ovary  via  a colo- 
ovarian  fistula  (160-162).  Finally,  sebaceous 
material  or  keratin  from  a ruptured  dermoid  cyst 
or  keratin  or  necrotic  squamous  cells  from  an 
endometrioid  tumor  with  squamous  differentia- 
tion of  the  endometrium  or  ovary  may  result  in 
granulomas  on  peritoneal  surfaces  (page  127). 

Isolated  Palisading  Granulomas 

Isolated  palisading  granulomas  of  uncertain 
pathogenesis  have  been  encountered  in  the 
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Figure  22-65 

MESOTHELIAL  HYPERPLASIA 

Mesothelial  cell  hyperplasia  (center)  is  evident  between 
the  vascular  adhesion  (right)  and  the  outer  surface  of  an 
ovarian  serous  borderline  tumor  (left). 

ovary,  usually  as  incidental  microscopic  findings 
(169-172).  In  five  of  eight  reported  cases,  an 
operation  had  been  performed  on  the  involved 
ovary  6 months  to  12  years  earlier.  The  granulo- 
mas are  typically  multiple  and  occasionally  bilat- 
eral. Central  zones  of  fibrinoid  necrosis  or  hyalin- 
ization  are  usually  surrounded  by  palisading, 
sometimes  multinucleated,  histiocytes  and  vari- 
able numbers  of  other  inflammatory  cells  includ- 
ing lymphocytes,  plasma  cells,  and  eosinophils;  a 
fibrous  pseudocapsule  forms  in  some  of  the  cases. 
In  one  series  the  granulomas  contained  carbon 
pigment  produced  by  previous  operative  fulgura- 
tion  or  laser  therapy.  The  differential  diagnosis  of 
these  granulomas  includes  other  ovarian  granulo- 
mas, including  the  necrotic  pseudoxanthomat- 
ous  nodules  of  endometriosis  (page  434). 

Granulomas  Secondary  to  Systemic  Disease 

Four  cases  of  ovarian  involvement  by  sarcoid- 
osis have  been  reported  (174,176-178).  The 


Figure  22-66 

MESOTHELIAL  HYPERPLASIA 
The  mesothelial  cells  have  conspicuous,  pale,  eosino- 
philic cytoplasm.  A small  focus  of  calcification  is  evident. 
(High-power  view  of  figure  22-65.) 

granulomas  were  incidental  microscopic  find- 
ings in  each  case.  In  the  three  cases  reported  in 
detail,  the  patients  had  systemic  sarcoidosis 
with  involvement  of  other  gynecologic  sites  or 
para-aortic  lymph  nodes.  The  finding  of  sarcoid- 
like granulomas  in  the  ovary  should  alert  the 
pathologist  to  the  possibility  of  a rare  dys- 
germinoma  with  a granulomatous  reaction  suf- 
ficiently extensive  to  obscure  the  malignant 
tumor  cells.  Crohn’s  disease  is  another  rare 
cause  of  granulomatous  oophoritis,  usually  by 
direct  extension  of  the  inflammatory  process 
from  the  bowel  (173,175,179);  the  ipsilateral  fal- 
lopian tube  is  also  involved  in  most  cases. 

MESOTHELIAL  PROLIFERATION 

Proliferation  of  mesothelial  cells  within  peri- 
ovarian  fibrous  adhesions  (figs.  22-65,  22-66)  on 
the  ovarian  surface  or  elsewhere  on  the  pelvic 
peritoneum  is  usually  a response  to  pelvic  inflam- 
mation, but  also  occurs  overlying  ovarian  tumors 
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Figure  22-67 

MESOTHELIAL  HYPERPLASIA 
Numerous  small  tubular  structures  and  cords  composed  of 
mesothelial  cells  are  growing  in  parallel  array. 


(181) .  Florid  examples  may  be  characterized  by 
tubules,  papillae,  which  may  be  complex,  or  both, 
lined  by  mildly  to  moderately  atypical  cells, 
sometimes  with  psammoma  bodies.  This  combi- 
nation of  findings  can  simulate  stromal  invasion 
by  a serous  borderline  tumor  or  peritoneal  in- 
volvement by  a carcinoma.  The  architectural 
features  of  mesothelial  cell  proliferation  associ- 
ated with  adhesions,  such  as  a linear  arrange- 
ment of  the  cells  more  or  less  parallel  to  the 
surface  (fig.  22-67),  as  well  as  cytologic  and  im- 
munohistochemical  differences  between  meso- 
thelial cells  and  neoplastic  epithelial  cells  are 
helpful  in  the  differential  diagnosis  (page  73). 

Rarely,  multilocular  or  unilocular  peritoneal 
inclusion  cysts  (see  fig.  27-18)  involve  the  ovar- 
ian surfaces  extensively,  suggesting  at  operation 
a primary  ovarian  cyst  or  cystic  neoplasm  (183). 
These  cysts  have  also  been  reported  to  encase 
ovaries  harboring  metastatic  colon  carcinoma 

(182) .  Microscopic  examination  reveals  cysts 


Figure  22-68 

SURFACE  EPITHELIAL-STROMAL  PROLIFERATION 


with  fibrous  walls  and  a mesothelial  lining;  in 
some  cases  parallel  arrays  of  mesothelial  cells  in 
the  cyst  walls  may  lead  to  an  erroneous  diagnosis 
of  malignancy.  The  pathology  of  peritoneal  inclu- 
sion cysts  is  discussed  in  detail  elsewhere  (180). 

SURFACE  EPITHELIAL- 
STROMAL  PROLIFERATION 

Polypoid  stromal  proliferations  on  the  ovarian 
surface  may  be  visible  as  warty  excrescences  on 
gross  examination  and  are  a common  incidental 
microscopic  finding  in  women  of  late  reproduc- 
tive and  postmenopausal  ages  (fig.  22-68).  These 
projections  are  composed  mainly  of  ovarian 
stroma,  which  may  be  hyalinized,  covered  by  a 
single  layer  of  surface  epithelium.  The  lesions 
are  typically  1 to  3 mm  in  diameter  and  do  not 
exceed  1 cm,  the  dividing  line  between  this  type 
of  proliferation  and  a serous  surface  papillary 
adenofibroma. 
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AUTOIMMUNE  OOPHORITIS 

Approximately  25  cases  of  autoimmune  oophor- 
itis, a subtype  of  primary  ovarian  failure,  have 
been  documented  pathologically  (184—187).  The 
patients,  who  have  ranged  in  age  from  17  to  48 
(mean,  31)  years,  typically  present  with  oligo- 
menorrhea or  amenorrhea,  or  manifestations  re- 
lated to  multiple  follicle  cysts,  including  pelvic 
pain  and  adnexal  torsion.  Most  patients  have 
antibodies  against  steroid  cells  of  various  types 
in  their  sera;  Addison’s  disease,  Hashimoto’s  thy- 
roiditis, or  both;  and  a variety  of  other  autoim- 
mune disorders  in  some  cases. 

On  gross  examination,  the  ovaries  may  be 
small  or  normal  in  size,  but  in  one  third  of  the 
cases  one  or  both  are  enlarged  by  multiple  follicle 
cysts  and  may  simulate  cystic  neoplasms  (185- 
187).  The  cysts  are  more  common  in  the  earlier 
phases  of  the  disease,  and  are  probably  due  to 
elevated  gonadotropin  levels  (185). 

The  cardinal  feature  on  microscopic  examina- 
tion is  a round  cell  infiltration  of  developing 
follicles.  The  intensity  of  the  inflammatory  infil- 
trate increases  with  the  degree  of  follicular  mat- 
uration. The  theca  interna  layer  is  typically 
more  intensely  infiltrated  than  the  granulosa 
layer  and  may  be  focally  destroyed;  the  gran- 
ulosa layer  is  usually  disrupted  focally,  with 
sloughing  of  its  cells  into  the  follicular  lumens. 
The  inflammatory  infiltrate  consists  predomi- 
nantly of  lymphocytes  and  plasma  cells,  but  eo- 
sinophils, histiocytes,  and  occasionally,  sarcoid- 
like granulomas  are  also  present,  and  may 
predominate  (187).  In  some  cases,  hilus  cells  are 
infiltrated  by  the  inflammatory  process. 

TORSION  AND  INFARCTION 

Ovarian  or  adnexal  torsion  is  most  frequently 
a complication  of  an  ovarian  or  paraovarian  le- 
sion, usually  a non-neoplastic  cyst  or  benign 
tumor,  but  occasionally  a malignant  neoplasm 
(page  31)  (188,191).  Torsion  of  a normal  ovary 
occurs  rarely,  especially  in  infants  and  children 
(193,194,196)  but  also  in  adults  (195).  Bilateral 
adnexal  torsion,  synchronous  or  asynchronous, 
has  been  reported  (192). 

The  patients  present  with  clinical  findings 
similar  to  those  of  acute  appendicitis  or  because 
of  recurrent  episodes  of  abdominal  pain;  occa- 


Figure  22-69 

HEMORRHAGIC  INFARCTION 

The  external  surface  of  the  ovary  and  fallopian  tube  is 
dusky  red. 

sionally,  an  adnexal  mass  is  palpable.  Laparot- 
omy reveals  a swollen  hemorrhagic  and,  in  some 
cases,  infarcted  tubo-ovarian  mass  twisted  on  its 
pedicle  (fig.  22-69).  In  rare  cases  the  torsion  and 
infarction  may  be  asymptomatic  (188-190),  and 
autoamputation  may  result  in  a mass,  which  is 
occasionally  calcified,  l}dng  free  in  the  peritoneal 
cavity  or  attached  to  adjacent  structures.  The 
possible  role  of  intermittent  torsion  of  the  ovary 
in  the  development  of  massive  edema  has  been 
mentioned  on  page  417. 

It  is  crucial  to  examine  thoroughly  any  hemor- 
rhagic infarcted  ovarian  mass  to  exclude  a neo- 
plasm. A search  should  be  made  for  viable  foci  at 
the  periphery  of  the  lesion  and  the  necrotic  tissue 
should  be  scrutinized  for  shadows  of  neoplastic 
cells.  Oil-immersion  magnification  may  be  helpful 
in  identifying  the  nature  of  the  necrotic  material. 

CHANGES  SECONDARY  TO 
METABOLIC  DISEASE 

Amyloidosis  occasionally  involves  the  ovaries, 
t3T>ically  as  an  incidental  histologic  finding  in  pa- 
tients with  systemic  disease  ( 197).  There  has  been 
a single  case  of  tumor-like  amyloidosis  confined  to 
the  ovary  (199).  Rare  cases  of  ovarian  enlarge- 
ment secondary  to  involvement  by  systemic  stor- 
age disorders  have  been  reported  (198,200).  In 
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Figure  22-70 

MUCICARMINOPHILIC  HISTIOCYTOSIS 
Histiocytes  with  abundant  bubbly,  gray-pink  cytoplasm 
simulate  signet-ring  cells. 

such  cases,  the  stored  material  is  typically 
within  histiocytes,  allowing  histologic  distinc- 
tion from  a steroid  cell  tumor. 

MUCICARMINOPHILIC  HISTIOCYTOSIS 

A variety  of  tissues  and  organs  from  patients 
who  have  received  polyvinylpyrrolidone  (PVP),  a 
blood  substitute  or  “tonic,”  intravenously  may 
accumulate  mucicarminophilic  histiocytes  with 
eccentric  nuclei  and  bubbly  to  basophilic  cyto- 
plasm, which  simulate  neoplastic  signet-ring  cells 
(figs.  22-70,  22-71)  (202).  In  one  series  of  cases  the 
cells  appeared  within  the  ovary  in  3 of  12  affected 
women.  Similar  cells  often  accumulate  in  lymph 
nodes,  enhancing  the  resemblance  to  carcinoma. 
Features  that  distinguish  this  rare  process  from 
signet-ring  cell  carcinoma  include  absence  of  a 
mass,  bland  appearance  of  the  nuclei,  Congo  red 
and  Masson-Fontana  positivity,  and  absence  of 


Figure  22-71 

MUCICARMINOPHILIC  HISTIOCYTOSIS 

The  histiocytes  are  mucicarminophilic;  PAS  staining  was 
negative. 

PAS  staining.  Similar  mucicarminophilic  histio- 
cytes can  accumulate  beneath  the  peritoneal  lin- 
ing after  topical  administration  of  oxidized  re- 
generated cellulose,  a hemostatic  agent  (201). 
The  cytoplasm  of  these  cells  is  PAS  positive 
diastase  resistant,  CD-68  positive,  and  S-100 
and  cytokeratin  negative. 

MISCELLAP^EOUS  LESIONS 

Rarely,  a twisted,  infarcted  appendix  epiploica 
becomes  attached  to  the  ovarian  surface,  simu- 
lating a small  tumor.  The  finding  of  focal  calcifi- 
cation on  microscopic  examination  may  cause 
confusion  with  a calcified  epithelial  neoplasm 
(fig.  22-72)  but  the  presence  of  shadows  of  the 
necrotic  lipocytes  establishes  the  diagnosis. 

A rare  pseudoneoplastic  alteration  that  we  have 
seen  in  ovarian  surface  epithelial  inclusion  glands 
is  characterized  by  a striking  hydropic  swelling  of 
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Figure  22-72 

APPENDIX  EPIPLOICA,  INFARCTED, 
ATTACHED  TO  SURFACE  OE  OVARY 
The  lesion  (above)  is  locally  calcified. 

the  cytoplasm  of  the  lining  cells,  which  displaces 
the  nucleus  (fig.  22-73),  mimicking  signet-ring  ceU 
carcinoma,  especially  when  the  cells  proliferate 
to  form  solid  nests.  Awareness  of  this  phenome- 
non, additional  sectioning,  if  necessary,  to  dem- 
onstrate a relation  to  inclusion  glands,  and  neg- 
ative staining  for  mucin  facilitate  the  diagnosis. 

The  granulosa  cells  of  normal  follicles  can  be 
artifactually  introduced  into  tissue  spaces  or  vas- 
cular channels  during  sectioning  (figs.  22-74,  22- 
75).  This  finding,  especially  when  the  displaced 
cells  are  shrunken  or  crushed,  is  occasionally 
misinterpreted  as  a small  cell  carcinoma.  Aware- 
ness of  this  artifact,  the  bland  nuclear  features 
of  the  cells,  and  their  similarity  to  cells  lining 
nearby  follicles  are  helpful  clues  to  the  correct 
diagnosis.  Granulosa  cells  that  appear  to  be  de- 
posited on  the  surface  of  the  ovary  secondary  to 
follicle  rupture  also  may  be  misinterpreted  as 
mesothelial  cells,  and  when  numerous,  may  even 
suggest  the  diagnosis  of  mesothelioma.  Immuno- 
histochemical  staining  for  granulosa  cells,  which 
are  positive  for  vimentin  and  a-inhibin  and  may 
be  positive  for  cytokeratin  in  a punctate  pattern, 
may  confirm  their  identity  in  difficult  cases. 


Figure  22-73 

VACUOLAR  CHANGE  WITHIN  SURFACE 
EPITHELIAL  INCLUSION  GLANDS 
The  lining  cells  exhibit  an  hydropic  change,  simulating 
signet-ring  cells. 


Figure  22-74 

ARTIFACTUAL  PRESENCE  OF  GRANULOSA 
CELLS  IN  BLOOD  VESSEL  LUMEN 
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Figiire  22-75 

ARTIFACTUAL  PRESENCE  OF  GRANULOSA 
CELLS  IN  BLOOD  VESSEL 


The  cells  appeared  identical  to  those  lining  a nearby 
graafian  follicle. 


Granulosa  cells  of  the  normal  follicle  typically 
exhibit  brisk  mitotic  activity  (fig.  22-76),  and  we 
have  seen  one  case  in  which  27  mitotic  figures 
were  present  in  a single  high-power  field.  Simi- 
larly, the  theca  externa  cells  of  the  normal  devel- 
oping follicle  may  contain  numerous  mitotic  fig- 
ures, occasionally  misinterpreted  as  evidence  of 


Figure  22-76 

GRANULOSA  CELLS  OF  PROLIFERATING 
FOLLICLE  EXHIBITING 
MARKED  MITOTIC  ACTIVITY 


an  incipient  sarcoma  (see  fig.  1-17).  Finally,  the 
corpus  luteum  of  late  pregnancy  and  the  puerpe- 
rium  may  contain  numerous  round  calcific  de- 
posits; we  have  seen  one  case  in  which  their 
presence  in  a patient  with  a history  of  a serous 
borderline  tumor  was  misinterpreted  as  recur- 
rent tumor. 
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EXTRAOVARIAN  ABDOMINAL  TUMORS 
RESEMBLING  OVARIAN  TUMORS 


A variety  of  extraovarian  neoplasms  resemble 
histologically  and  often  clinically  tumors  of  ovar- 
ian origin.  These  tumors  include  those  that  arise 
from  the  “secondary  mullerian  system,”  that  is, 
the  pelvic  and  lower  abdominal  mesothelium  and 
subjacent  mesench3mie  (44).  The  mullerian  po- 
tential of  this  tissue  is  consistent  with  its  close 
embryonic  relation  to  the  mullerian  ducts,  which 
arise  by  invagination  of  the  coelomic  epithelium. 
Some  of  these  tumors,  typically  those  of  serous 
t}^e,  can  involve  peritoneal  surfaces  extensively 
without  forming  a dominant  mass,  suggesting  the 
possibility  of  a multifocal  origin.  Localized  ex- 
traovarian tumors  of  ovarian  type  may  also  be  of 
peritoneal  origin,  or  may  arise  from  remnants  of 
the  mullerian  duct  (e.g.  within  the  broad  liga- 
ment), from  foci  of  endometriosis,  from  ectopic 
ovarian  tissue  (page  3),  or  in  the  case  of  germ  cell 
tumors,  from  germ  cells  that  have  become  ar- 
rested during  their  embryonic  migration.  Tumors 
that  most  commonly  have  an  extraovarian  origin 
but  that  occasionally  also  arise  in  the  ovaries,  such 
as  malignant  mesotheliomas  and  tumors  of  prob- 
able Wolffian  origin,  are  covered  in  chapter  17. 
Tumors  resembling  ovarian  tumors  that  arise  in 
the  fallopian  tube  and  the  broad  ligament  are 
discussed  in  chapters  25, 26,  and  27,  and  those  that 
arise  in  the  uterine  corpus  and  lower  genital  tract, 
in  other  tumor  Fascicles  (43a,67a). 

SEROUS  TUMORS 

The  full  spectrum  of  serous  neoplasia  encoun- 
tered in  the  ovary  may  also  be  seen  in  primary 
tumors  of  the  extraovarian  peritoneum.  Most 
resemble  ovarian  serous  carcinomas  (OSCs), 
and  have  been  referred  to  as  papillary  carcino- 
mas of  the  peritoneum  or,  as  we  prefer,  primao' 
serous  carcinomas  of  the  peritoneum  (PSCPs). 
Approximately  350  tumors  have  been  reported 
as  such  (2,5,12,19,27,28,33,41,42,47,49,53,62, 
63,66,67,72,78,79).  Many  have  occurred  in 
women  from  whom  ovaries  apparently  free  of 
carcinoma  had  been  removed,  in  some  cases 
prophylactically,  for  familial  ovarian  cancer 


(40,60,71,76).  The  age  distribution  and  clinical 
presentation  are  similar  to  those  of  patients  with 
high-stage  ovarian  serous  cancers.  The  intraop- 
erative appearance  of  PSCP,  with  widespread 
peritoneal  tumor  associated  with  ovaries  of  normal 
size,  may  mimic  that  of  a diffuse  malignant 
mesothelioma  or  peritoneal  carcinomatosis  asso- 
ciated with  an  unknown  primary  tumor.  In  many 
cases,  the  ovaries  are  also  involved  by  small 
surface  “implants,”  but  retain  their  normal  size 
and  shape  (“normal-sized  ovary  carcinoma  syn- 
drome”) (25). 

There  is  evidence  that  at  least  some  PSCPs 
have  a multifocal  origin  from  the  peritoneum.  Rut- 
ledge et  al.  (67)  found  a high  frequency  of  DNA 
heterogeneity  among  tumor  samples  from  differ- 
ent sites  in  the  same  patient.  Similarly,  Muto  et  al. 
(54)  foimd  that,  in  contrast  to  the  results  in  the 
metastases  of  ovarian  serous  carcinomas,  the 
pattern  of  allelic  loss  and  the  mutational  pattern 
of  p53  varied  at  tumor  sites  within  the  same 
patient  in  three  of  six  cases  of  PSCP. 

Criteria  for  the  diagnosis  of  PSCP  have  varied 
in  the  literature;  those  proposed  by  the  Gyneco- 
logic Oncology  Group  (GOG)  are  as  follows  ( 12): 

1.  Both  ovaries  are  either  normal  in  size  or 
enlarged  by  a benign  process.  In  the  judge- 
ment of  the  surgeon  and  the  pathologist,  the 
bulk  of  the  tumor  is  in  the  peritoneum  and 
the  extent  of  tumor  involvement  at  one  or 
more  extraovarian  sites  is  greater  than  on 
the  surface  of  either  ovary. 

2 . Microscopic  examination  of  the  ovaries  reveals : 
1)  no  tumor;  2)  tumor  confined  to  the  surface 
epithelium  with  no  evidence  of  cortical  inva- 
sion; 3)  tumor  involving  the  ovarian  surface 
and  the  underlying  cortical  stroma  but  less 
than  5 by  5 mm  in  diameter;  or  4)  tumor  less 
than  5 by  5 mm  within  the  ovarian  substance, 
with  or  without  surface  involvement. 

3.  The  histologic  and  cytologic  characteristics  of 
the  tumor  are  predominantly  serous  and  sim- 
ilar or  identical  to  those  of  ovarian  serous  pap- 
illary carcinomas  of  any  grade. 
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4.  Cases  in  which  an  oophorectomy  had  been 
performed  before  the  diagnosis  of  PSCP  must 
have  one  of  the  following:  1)  a pathology 
report  to  document  the  absence  of  carcinoma 
in  the  specimen,  with  review  of  all  the  slides 
of  the  ovarian  specimen  if  the  oophorectomy 
had  been  performed  within  5 years  of  the 
diagnosis  of  PSCP;  2)  if  the  oophorectomy 
had  been  performed  more  than  5 years  before 
the  diagnosis  of  PSCP,  the  pathology  report 
of  the  specimen  is  required,  and  an  attempt 
to  review  the  slides  must  be  made. 

Psammocarcinomas  (page  67)  and  other  low- 
grade  serous  carcinomas  are  included  within  this 
category  of  neoplasms  (14,32,48,76a). 

The  clinical  presentation  and  the  pathologic 
features,  including  the  immunoprofile,  of  PSCPs 
do  not  differ  significantly  from  those  of  advanced 
stage  OSCs.  The  comparative  behavior  of  the 
two  tumors  is  controversial.  Some  investigators 
have  suggested  that  the  former  are  more  aggres- 
sive and  are  associated  with  a shorter  survival 
period  than  the  latter  (42,49).  In  contrast,  an- 
other study  showed  that  the  4-year  survival  rate 
for  patients  with  PSCP  was  significantly  better 
than  that  for  those  with  OSC  (28  versus  9 per- 
cent) (53).  The  author  of  a GOG  study  found  that 
when  PSCPs  are  matched  with  OSCs  for  extent 
and  distribution  of  disease,  grade,  age,  and  treat- 
ment, there  are  no  differences  in  response  to 
therapy,  disease-free  interval,  and  actuarial  sur- 
vival between  the  two  tumors  (12). 

Occasional  tumors  resembling  ovarian  serous 
borderline  tumors  are  characterized  by  wide- 
spread extraovarian  peritoneal  involvement  and 
normal-sized  ovaries  that  are  either  free  of  dis- 
ease or  have  serosal  involvement  similar  to  that 
of  the  extraovarian  peritoneum  (9,11).  The  most 
common  presenting  features  in  patients  with 
these  tumors,  who  are  typically  under  the  age  of 
35  years  (range,  16  to  67),  are  infertility  and 
chronic  pelvic  or  abdominal  pain.  Many  tumors, 
however,  are  discovered  incidentally  at  laparot- 
omy for  other  conditions.  At  operation,  focal  or 
diffuse  miliary  granules,  fibrous  adhesions,  or 
both  involve  the  pelvic  peritoneum  and  omen- 
tum, and  less  commonly,  the  extraomental  ab- 
dominal peritoneum.  Microscopic  examination 
reveals  superficial  tumor  that  resembles  non- 
invasive  epithelial  or  desmoplastic  implants  of 
serous  borderline  tumors  of  ovarian  origin  (page 


61).  Coexistent  endosalpingiosis  has  been  found 
in  85  percent  of  the  cases  (9,11). 

Both  primary  peritoneal  serous  borderline  tu- 
mors and  psammocarcinomas  may  be  associated 
with  clinical  evidence  of  disease  postoperatively, 
but  are  typically  indolent,  with  prolonged  sur- 
vival. Visible  lesions  should  be  resected  as  com- 
pletely as  possible,  with  preservation  of  the 
uterus  and  ovaries  in  young  patients.  Postoper- 
ative chemotherapy  has  not  been  shown  to  be  of 
value  in  the  treatment  of  these  tumors. 

Rare  extraovarian  serous  tumors  occur  as  lo- 
calized, t}q3ically  cystic  masses,  usually  within 
the  broad  ligament  (see  chapter  27)  and  less 
commonly,  within  the  retroperitoneum.  These 
have  taken  the  form  of  serous  papillary  cystaden- 
omas  and  adenofibromas,  serous  borderline  tu- 
mors, and  serous  carcinomas  (3,4,21,30,31,38,73). 

MUCINOUS  TUMORS 

Mucinous  neoplasms  similar  to  those  arising 
in  the  ovary  have  been  described  in  extraovarian 
sites,  usually  the  retroperitoneum,  (6,44,52,58, 
59,65,70)  but  also  the  pancreas  and  biliary  tract 
(la,43,68a)  and  the  inguinal  region  (69),  in  the 
absence  of  a primary  tumor  within  the  ovary. 
These  tumors  form  large  cystic  masses  that  re- 
semble grossly  and  microscopically  ovarian 
mucinous  cystadenomas,  borderline  tumors,  or 
cystadenocarcinomas.  Some  of  them  have  ovar- 
ian-type stroma  in  their  walls,  suggesting  the 
possibility  of  an  origin  from  a supernumerary  or 
an  ectopic  ovary.  Other  tumors  may  originate 
from  misplaced  endodermal  tissue  or  possibly 
directly  from  the  peritoneum. 

ENDOMETRIOID,  CLEAR  CELL, 
AND  BRENNER  TUMORS 

A variety  of  extraovarian  pelvic  or  retroperi- 
toneal neoplasms  of  endometrioid  or  clear  cell 
type  have  been  described  (also  see  chapter  27). 
Most  such  tumors  arise  within  foci  of  endometri- 
osis (page  108);  other  tumors  lacking  this  asso- 
ciation may  be  of  mullerian  remnant  or  second- 
ary mullerian  origin.  Endometrioid  tumors  in  the 
latter  category  have  included  a cystadenofibroma 
(35),  a cystadenocarcinoma  (15),  endometrioid 
stromal  sarcomas  (13),  homologous  and  heterol- 
ogous malignant  mesodermal  mixed  tumors 
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(29,50),  and  mesodermal  adenosarcomas  (16,57, 
64).  Two  clear  cell  carcinomas  of  apparent  peri- 
toneal origin  imassociated  with  endometriosis 
have  been  reported,  one  as  a localized  mass 
within  the  sigmoid  mesocolon  (24)  and  the  other 
diffusely  involving  the  peritoneum  (45). 

In  contrast  to  the  common  occurrence  of  nests 
of  transitional  (urothelial)  epithelium  (Walthard 
nests)  on  the  pelvic  peritoneum  in  women  of  all 
ages,  extraovarian  Brenner  tumors  are  rare.  They 
have  been  encountered  most  commonly  in  the 
broad  ligament  (see  chapter  27),  but  one  example 
has  been  reported  within  the  uterus  (36). 

GERM  CELL  TUMORS 

These  tumors  have  been  reported  to  arise  in 
many  sites  within  the  abdomen. 

Rare  dermoid  cysts  have  originated  within  the 
pelvis,  including  the  cul-de-sac  (46)  and  uterosac- 
ral  ligament  (37),  in  the  absence  of  a similar 
tumor  in  the  ovary.  In  addition,  a number  of 
omental  dermoid  cysts  have  coexisted  with  a 
similar  ovarian  tumor  (68).  Although  some  ex- 
traovarian dermoid  cysts  may  be  primary  ex- 
traovarian germ  cell  tumors,  others,  especially 
those  associated  with  a similar  tumor  in  an  ovary, 
may  be  “parasitic”  tumors  of  ovarian  origin.  Two 
predominantly  solid  mature  teratomas  have  ap- 
parently arisen  within  the  cul-de-sac  (77)  and  the 
paracervical  region  (22);  the  first  trunor  was  asso- 
ciated with  peritoneal  gliomatosis  and  the  second 
with  an  omental  implant  of  mature  th}n’oid  tissue. 

In  addition  to  an  origin  in  the  sacrococcygeal 
area  (32a)  extraovarian  yolk  sac  tumors  occa- 
sionally arise  elsewhere  within  the  pelvis.  Eight 
such  tumors  have  been  reported,  and  have  been 
mostly  situated  in  the  uterus,  the  uterine  serosa, 
or  the  broad  ligament  (18).  The  clinical  and 
pathologic  features  of  these  tumors  are  similar 
to  those  of  yolk  sac  tumors  of  ovarian  origin. 

Four  extraovarian  ependymomas,  similar 
clinically  and  pathologically  to  those  occurring 
within  the  ovary  (see  chapter  15),  have  been 
reported.  Two  of  them  arose  within  the  broad 
ligament  (10)  (see  chapter  27),  one  from  the 
uterosacral  ligament  (23),  and  one  from  the 
omentum  (20).  These  tumors,  however,  were  not 
associated  with  indisputable  teratomatous  ele- 
ments, and  therefore  may  not  have  been  of  germ 
cell  origin. 


SEX  CORD-STROMAL 
AND  STEROID  CELL  TUMORS 

Rare  examples  of  extraovarian  sex  cord-stro- 
mal tumors  have  been  reported.  Most  of  them 
originated  within  the  broad  ligament  (see  chapter 
27),  but  several  arose  in  other  sites,  including  the 
retroperitoneum  (39)  and  adrenal  gland  (see 
below).  Two  extraovarian  sex  cord  tumors  with 
annular  tubules  (page  219)  have  been  described  (8, 
34).  Both  of  them  were  incidental  findings  in 
women  without  evidence  of  the  Peutz- Jeghers  syn- 
drome or  a similar  tumor  in  the  ovary.  One  tumor 
was  intimately  admixed  with  endometriosis  on  the 
serosa  of  a fallopian  tube,  and  the  other  was  found 
within  an  umbilical  hernia.  In  the  latter  case  the 
tumor  was  associated  with  microscopic  foci  of  sim- 
ilar tumor  within  the  omentum  and  evidence  of 
persistent  disease  following  chemotherapy  (8). 

Virilizing  tumors  or  tumor-like  nodules  resem- 
bling ovarian  steroid  cell  tumors  have  been  occa- 
sionally seen  within  the  broad  ligament.  The  tu- 
mors are  discussed  in  chapter  27.  Three  examples 
of  virilizing  hyperplastic  nodules  occurred  in  pa- 
tients with  Nelson’s  S3mdrome  (the  development  of 
an  adrenocorticotropic  hormone  [ACTH] -secreting 
pituitary  tumor  following  bilateral  adrenalectomy 
for  pituitary-dependent  Cushing’s  syndrome)  (7, 
75,80).  The  three  patients  presented  with  viriliza- 
tion and  elevated  testosterone  levels  at  intervals 
of  8, 13,  and  24  years  after  bilateral  adrenalectomy. 
Operation  revealed  multiple  dark  brown  to  black 
nodules  up  to  2 cm  in  diameter  involving  the  broad 
ligament  in  two  cases  and  the  tubal  fimbriae  in  the 
third.  The  nodules  were  bilateral  in  two  cases. 
On  microscopic  examination,  the  nodules  and 
smaller,  grossly  invisible  aggregates  were  well 
circumscribed  and  consisted  of  sheets  of  variably 
sized  polygonal  cells  that  contained  abundant 
eosinophilic  cytoplasm  and  lipochrome  pigment 
(fig.  23-1).  The  rovmded,  variably  sized  nuclei  con- 
tained single  prominent  nucleoli;  occasional  mi- 
totic figures  were  present.  The  proliferations  in 
these  cases  most  likely  involved  ectopic  parovar- 
ian adrenal  cortical  tissue  but  in  one  case,  the 
hyperplastic  nodules  abutted  what  appeared  to 
be  unstimulated  adrenal  rests  ( 7 ).  Ectopic  hilus  cells 
are  another  possible  origin,  but  Reinke  crystals  have 
not  been  identified  within  the  lesional  cells. 

Tumors  resembling  ovarian  sex  cord-stromal 
tumors  have  also  been  encountered  rarely  in  the 
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Figure  23-1 

NELSON’S  SYNDROME 

Left:  One  of  multiple  nodules  from  the  broad  ligament  of  a virilized  patient  with  Nelson’s  syndrome. 

Right:  The  nodule  is  composed  of  cells  resembling  adrenocortical  cells.  Reinke  crystals  were  not  identified.  (Eig.  8 from  Clement  PB, 
Young  RH,  Scully  RE.  Clinical  syndromes  associated  with  tumors  of  the  female  genital  tract.  Semin  Diagn  Pathol  1991;8:204-33.) 


adrenal  gland,  a finding  consistent  with  the  close 
embryonic  relationship  between  adrenal  and  go- 
nadal anlagen.  The  tumors  have  included  a 
granulosa  ceU  tumor  (56);  testosterone-producing, 
virilizing  Leydig  ceU  adenomas  (61,74);  and  a Leydig 
cell-containing,  testosterone-secreting  ganglio- 
neuroma ( 1).  Additionally,  wedge-shaped  subcapsu- 
lar  nodules  of  ceUs  resembling  ovarian  stromal  or 
thecal  ceUs,  so-called  ovarian  thecal  metaplasia, 
have  been  encountered  in  as  many  as  4 percent  of 
adrenalectomy  specimens  (26,81).  These  lesions, 
which  occur  almost  exclusively  in  women,  vary  from 
microscopic  to  2 mm  in  maximal  diameter,  are 
multiple  in  approximately  half  the  cases,  and  are 
bilateral  in  approximately  one  third  of  the  cases  ( 26). 
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Finally,  some  extraovarian  tumors  of  diverse 
origin  have  a variable  microscopic  resemblance 
to  one  or  another  type  of  ovarian  sex  cord-stro- 
mal tumor,  but  are  otherwise  unrelated.  A heter- 
ogenous group  of  uterine  tumors,  referred  to  as 
“uterine  tumors  resembling  ovarian  sex  cord  tu- 
mors” or  uterine  “sex  cord-like  tumors,”  are  of 
probable  endometrial  stromal,  or  occasionally, 
smooth  muscle  origin  ( 17).  Tumors  reported  in  the 
older  literature  as  “granulosa  cell  tumors”  of  the 
uterus  almost  certainly  fall  into  this  category  (51). 
Similarly,  peritoneal  thecoma-like  neoplasms, 
some  of  which  have  been  associated  with  hypogly- 
cemia (55),  are  now  generally  interpreted  as  soli- 
tary fibrous  tumors  (“fibrous  mesotheliomas”)  (82). 
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FALLOPIAN  TUBE:  EMBRYOLOGY  AND  ANATOMY 


EMBRYOLOGY 

The  fallopian  tubes  are  derived  from  the  mul- 
lerian  ducts,  each  of  which  begins  as  an  invagi- 
nation of  the  coelomic  epithelium  lateral  to  the 
cranial  end  of  the  mesonephric  duct  at  6 weeks 
of  embryonic  life.  The  blind  caudal  end  of  each 
mullerian  duct  grows  downward  into  the  meso- 
nephric ridge,  acquiring  a lumen  as  it  lengthens 
(8),  and  reaches  the  lower  end  of  the  mesoneph- 
ros by  8 weeks.  Each  duct  then  turns  medially, 
crosses  ventral  to  the  mesonephric  duct,  and 
near  the  midline  grows  caudally  in  close  proxim- 
ity to  its  contralateral  counterpart.  The  two 
ducts  reach  the  dorsal  wall  of  the  urogenital 
sinus  during  the  third  month.  Their  blind  ends 
produce  an  elevation  of  the  sinus,  referred  to  as 
the  mullerian  tubercle  (8). 

The  cranial  portion  of  each  mullerian  duct 
becomes  a fallopian  tube,  which  opens  into  the 
coelomic  cavity  at  the  site  of  the  original  coelomic 
invagination  (the  abdominal  ostium).  At  7 to  8 
weeks,  the  caudal  vertical  parts  of  each  duct  fuse 
to  form  the  uterovaginal  primordium,  which  be- 
comes the  uterus  and  upper  vagina.  In  females, 
the  mesonephric  ducts  atrophy  almost  com- 
pletely, although  remnants  in  the  form  of  small 
tubules  surrounded  by  a cuff  of  smooth  muscle 
are  common  incidental  microscopic  findings 
within  the  broad  ligament  and  ovarian  hilus  (see 
chapter  27)  (3). 

ANATOMY 
Gross  Anatomy 

The  tubes,  which  are  9 to  12  cm  in  length, 
extend  laterally  from  the  ipsilateral  uterine 
cornu  to  the  medial  pole  of  the  ovary,  ascend 
along  the  mesovarian  border,  arch  over  the  lat- 
eral pole  of  the  ovary,  and  turn  inferiorly  to  end 
close  to  its  free  border.  Each  tube  consists  of  four 
segments,  which,  extending  medially  to  later- 
ally, are  the  intramural  portion,  the  isthmus,  the 
ampulla,  and  the  infundibulum.  The  last  three 
(or  extrauterine ) segments  are  attached  by  the 
mesosalpinx,  a peritoneal  fold  at  the  superior 
margin  of  the  broad  ligament. 


The  lateral  (fimbriated)  end  of  the  tube,  which 
opens  into  the  pelvic  cavity,  is  composed  of  a 
variable  number  of  irregular  fringe-like  exten- 
sions (fimbriae).  The  fimbriae  are  a continuation 
of  the  expanded,  trumpet-shaped  infundibulum, 
which  is  about  1 cm  in  length  and  diameter.  The 
opening  of  the  tube  into  the  peritoneal  cavity  lies 
deep  within  the  infundibulum,  and  is  approxi- 
mately 3 mm  in  diameter  (8).  The  infundibulum 
is  continuous  with  the  somewhat  tortuous,  nar- 
rower, ampullary  portion  of  the  tube,  which  ac- 
counts for  approximately  half  the  tubal  length. 
The  ampullary  portion  is  continuous  with  the 
isthmus,  which  is  2 to  3 cm  in  length.  The  isth- 
mus joins  the  interstitial  (intramural)  segment 
of  the  tube,  which  is  approximately  1 cm  in 
length  and  enters  the  endometrial  cavity  at  the 
tubal  recess  of  the  uterine  fundus. 

The  fallopian  tube  has  a dual  blood  supply, 
which  originates  from  an  anastomotic  network  of 
vessels  in  the  mesosalpinx,  supplied  by  a branch 
of  the  uterine  artery  and  a branch  of  the  ovarian 
artery.  The  venous  drainage  follows  a similar 
course.  Most  of  the  efferent  lymphatic  channels 
draining  the  tube  descend  within  the  mesosalpinx 
behind  the  ovary  where  they  form  part  of  the 
subovarian  plexus  (6).  Because  lymph  from  the 
fallopian  tubes,  uterus,  and  ovary  has  a common 
drainage  system,  retrograde  spread  of  tumor  from 
one  organ  to  another  is  possible,  particularly  if 
there  is  an  obstruction  to  normal  l3nnphatic  flow. 
The  lymph  nodes  into  which  the  tubal  l}Tnphatics 
drain  are  discussed  on  page  471. 

Microscopic  Anatomy 

The  wall  of  the  tube  consists  of  mucosa  and 
muscularis,  and  in  its  extrauterine  parts,  serosa 
composed  of  fibrovascular  connective  tissue  cov- 
ered by  mesothelium  (fig.  24-1).  The  myosalpinx 
contains  an  inner  circular  and  outer  longitudinal 
layer;  the  isthmic  and  intramural  segments  also 
contain  an  inner  longitudinal  layer.  The  mucosa 
consists  of  nonstratified  epithelium  and  subja- 
cent stroma  composed  of  fibrovascular  tissue 
(lamina  propria);  the  two  layers  are  separated  by 
a basement  membrane.  Longitudinal  branching 
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Figure  24-1 

NORMAL  FALLOPIAN  TUBE 
The  lumen  is  surrounded  by  mucosa  with  plicae, 
muscularis,  and  serosa. 


folds  of  the  mucosa,  the  plicae,  increase  in  num- 
ber, height,  and  complexity  from  the  isthmus  to 
the  infundibulum,  terminating  in  the  fimbriae. 
The  stroma  of  the  plicae  is  often  fibrotic  and 
hypocellular  in  postmenopausal  women. 

During  the  reproductive  era,  the  tubal  epithe- 
lium is  composed  of  three  cell  types:  ciliated  cells, 
secretory  cells,  and  intercalated  “peg”  cells  (fig. 
24-2).  The  relative  numbers  of  each  cell  type  vary 
not  only  from  one  region  of  the  tube  to  another, 
but  also  with  the  menstrual  cycle  (1,2).  The  se- 
cretory cells  tend  to  be  narrower  than  the  ciliated 
cells  and  have  a hyperchromatic  compressed  nu- 
cleus; an  apical  cytoplasmic  vacuole  may  be  pres- 
ent. Intercalated  cells  have  a thin  hyperchro- 
matic nucleus  and  scanty  C3doplasm;  their  nature 


Figure  24-2 

TUBAL  EPITHELIUM 

Ciliated  and  nonciliated  secretory  cells  are  seen. 


and  function  are  not  clear.  Mitotic  figures  are 
occasionally  seen  in  the  lining  cells  in  response  to 
the  normal  estrogen  levels  in  women  of  reproduc- 
tive age;  mitotic  activity  before  puberty  and  after 
the  menopause  usually  indicates  endogenous  or 
exogenous  estrogenic  stimulation. 

“Physiological”  salpingitis  refers  to  the  pres- 
ence of  luminal  and  mucosal  neutrophils,  some- 
times accompanied  by  edema  and  lymphan- 
giectasia of  the  plicae,  during  menstruation  (5), 
during  the  puerperium  (4),  and,  occasionally,  to 
a lesser  degree,  throughout  the  menstrual  cycle 
(7).  The  inflammation  peaks  at  midmenses,  only 
rarely  involves  the  muscularis,  is  unaccompa- 
nied by  necrosis  or  ulceration,  and  is  not  followed 
by  a chronic  inflammatory  cell  infiltrate. 
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TUMORS  OF  THE  FALLOPIAN  TUBE: 

HISTOLOGIC  CLASSIFICATION  AND  CANCER  STAGING 
EPITHELIAL  AND  MIXED  EPITHELIAL-MESENCHYMAL  TUMORS 


HISTOLOGIC  CLASSIFICATION 
AND  CANCER  STAGING 

The  World  Health  Organization  (WHO)  histo- 
logic typing  of  tumors  of  the  fallopian  tube  is 
presented  in  Table  25-1  and  the  staging  of  tubal 
cancers  by  the  International  Federation  of  Gy- 
necology and  Obstetrics  (FIGO)  (52),  in  Table 
25-2.  In  this  staging  system  the  term  “mucosa” 


(which  includes  both  the  epithelium  and  lamina 
propria)  is  misused  for  “epithelium,”  and  “sub- 
mucosa” (which  does  not  exist  in  the  tube)  is 
misused  for  “lamina  propria.”  Also,  no  distinc- 
tion is  made  between  true  (incidental)  carcinoma 
in  situ  of  the  tube  and  intraluminal  masses  of 
carcinoma  that  are  confined  to  the  epithelium, 
but  recur  rarely  and  can  be  fatal  (58,61).  Finally, 
no  provision  is  included  for  staging  extraluminal 


Table  25-1 

WORLD  HEALTH  ORGANIZATION  HISTOLOGIC  TYPING 
OF  TUMORS  OF  THE  FALLOPIAN  TUBE 


EPITHELIAL  TUMORS 
Benign 

Endometrioid  polyp 
Papilloma 

Metaplastic  papillary  tumor 
Malignant 

Carcinoma  in  situ 
Serous  carcinoma 
Mucinous  carcinoma 
Endometrioid  carcinoma 
Clear  cell  carcinoma 
Transitional  cell  carcinoma 
Squamous  cell  carcinoma 
Glassy  cell  carcinoma 
Mixed  carcinoma 
Undifferentiated  carcinoma 

MIXED  EPITHELIAL-MESENCHYMAL  TUMORS 
Benign 

Adenofibroma 

Malignant 

Adenosarcoma 

Malignant  mullerian  mixed  tumor 
( carcinosarcoma ) 

SOFT  TISSUE  TYPE  TUMORS 
Benign 

Leiomyoma 

Others 

Malignant 

Leiomyosarcoma 

Others 

MESOTHELIAL  TUMORS 
Solitary  mesothelioma 
Adenomatoid  tumor 


GERM  CELL  TUMORS 
Teratoma 
Mature 

Dermoid  cyst 
Solid 

Immature 

Struma 

Carcinoid 

Others 

TROPHOBLASTIC  DISEASE 
Hydatidiform  mole 
Choriocarcinoma 

SECONDARY  TUMORS 
Carcinoma 

Squamous  cell  carcinoma  in  situ  of  cervix 
Carcinoma  of  cervix 
Carcinoma  of  endometrium 
Carcinoma  of  ovary 
Others 

Lymphoma  and  leukemia 
Others 

TUMOR-LIKE  LESIONS 

Atypical  epithelial  hyperplasia 

Endometrial  colonization  and  endometriosis 

Salpingitis  isthmica  nodosa 

Tuberculous  salpingitis 

Bacterial  salpingitis 

Heat  artifact 

Mesothelial  hyperplasia 

Ectopic  pregnancy 

Malakoplakia 

Others 


461 


Tumors  of  the  Ovaiy,  Maldeveloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Table  25-2 

MODIFIED  FIGO  FALLOPIAN  TUBE  STAGING 
(Based  on  Operative  Findings  Prior  to  Debulking  and  Pathologic  Findings) 


Stage  0 
Stage  I 
Stage lA 

Stage  IB 

Stage IC 

Stage  II 
Stage  II A 
Stage  II B 
Stage  lie 

Stage  III 


Stage  IIIA 

Stage  IIIB 

Stage  me 
Stage  IV 


earcinoma  in  situ* *  (limited  to  tubal  mucosa).' 

Growth  is  limited  to  the  fallopian  tubes. 

Growth  is  limited  to  one  tube  with  extension  into  the  submucosa^  and/or  muscularis  but  not 
penetrating  the  serosal  surface;  no  ascites. 

Growth  is  limited  to  both  tubes  with  extension  into  the  submucosa*  and/or  muscularis  but 
not  penetrating  the  serosal  surface;  no  ascites. 

Tumor  either  stage  lA  or  IB  but  with  tumor  extension  through  or  onto  the  tubal  serosa;  or  with 
ascites  present  containing  malignant  cells  or  with  positive  peritoneal  washings. 

Growth  involving  one  or  both  fallopian  tubes  with  pelvic  extension. 

Extension  and/or  metastasis  to  the  uterus  and/or  ovaries. 

Extension  to  other  pelvic  tissues. 

Tumor  either  stage  IIA  or  IIB  but  with  tumor  extension  through  or  onto  the  tubal  serosa;  or  with 
ascites  present  containing  malignant  cells  or  with  positive  peritoneal  washings. 

Tumor  involves  one  or  both  fallopian  tubes  with  peritoneal  implants  outside  of  the  pelvis  and/or 
positive  retroperitoneal  or  inguinal  nodes.  Superficial  liver  metastases  equals  stage  III. 

Tumor  appears  limited  to  the  true  pelvis  but  with  histologically  proven  malignant  extension  to 
the  small  bowel  or  omentum. 

Tumor  is  grossly  limited  to  the  true  pelvis  with  negative  nodes  but  with  histologically  confirmed 
microscopic  seeding  of  abdominal  peritoneal  surfaces. 

Tumor  involving  one  or  both  tubes  with  histologically  confirmed  implants  of  abdominal  peritoneal 
surfaces,  none  exceeding  2 cm  in  diameter.  Lymph  nodes  are  negative. 

Abdominal  implants  greater  than  2 cm  in  diameter  and/or  positive  retroperitoneal  or  inguinal  nodes. 

Growth  involving  one  or  both  fallopian  tubes  with  distant  metastases.  If  pleural  effusion  is  present, 
there  must  be  positive  cytology  to  be  stage  IV.  Parenchymal  liver  metastases  equals  stage  IV. 


Authors’  footnotes: 

*The  staging  system  does  not  distinguish  between  microscopic  foci  of  replacement  of  tubal  epithelium  by  malig- 
nant epithelium  and  grossly  evident  masses  in  the  tubal  lumen  that  do  not  penetrate  the  wall  beyond  the  epi- 
thelium. The  former  have  not  been  reported  to  spread  beyond  the  tube  whereas  the  latter  can  extend  beyond 
the  tube,  recur  and  be  fatal. 

' The  “mucosa”  presumably  refers  to  the  epithelium  since  involvement  of  the  lamina  propria  component  of  the 
mucosa  requires  staging  of  the  tumor  as  lA. 

*Since  the  fallopian  tube  has  no  “submucosa,”  this  designation  presumably  refers  to  the  lamina  propria. 


carcinomas  originating  in  the  fimbriae.  In  our 
combined  consultation  and  hospital  experience, 
12  percent  of  tubal  carcinomas  do  not  invade  the 
lamina  propria  (2)  and  8 percent  are  fimbrial  in 
origin  (1).  We  stage  the  former  tumors  as  Ia-0 
and  further  divide  stage  la  into  Ia-1  (invasion 
only  of  lamina  propria ) and  Ia-2  ( deeper  invasion 
of  wall  without  serosal  penetration)  (2).  We  des- 
ignate stage  I fimbrial  tumors  as  1(F);  their  cells 
are  exposed  directly  to  the  peritoneal  cavity,  but 
unlike  the  cells  of  stage  Ic  tumors  they  do  not 
invade  the  myosalpinx  (1,2). 


EPITHELIAL  TUMORS 
Benign  Tumors 

Endometrioid  Polyp.  The  most  common  be- 
nign epithelial  tumor  is  the  endometrioid  polyp, 
sometimes  referred  to  as  adenomatous  polyp.  Its 
frequency  is  difficult  to  determine  since  in  a 
number  of  reported  cases  the  diagnosis  was 
based  mostly  on  radiographic  studies  of  infertile 
women,  with  infrequent  pathologic  confirma- 
tion. In  two  of  these  studies  the  prevalence 
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Figure  25-1 

ENDOMETRIOID  POLYP 

The  polyp  protrudes  into  the  lumen  of  the  interstitial 
portion  of  the  tube. 


ranged  from  1.2  to  2.5  percent  ( 15,40).  In  the  only 
large  pathologic  study,  which  was  based  on  an 
examination  of  300  hysterectomy  specimens 
that  included  a fallopian  tube,  endometrioid  pol- 
yps were  found  in  the  interstitial  portion  of  the 
tube  in  11  percent,  and  endometrial-type  mucosa 
in  25  percent  of  the  cases  (page  490)  (40).  Ectopic 
endometrial  mucosa  elsewhere  in  the  tube  has 
been  found  occasionally  as  well  (55).  Polyps  may 
obstruct  the  lumen  of  the  tube  and  result  in 
infertility  or  ectopic  pregnancy.  Although  most  of 
the  lesions  are  not  recognized  grossly  they  can 
be  as  large  as  1.3  cm  in  diameter.  They  are  often 
attached  to  the  tubal  epithelium  by  a broad  base 
and  resemble  intrauterine  endometrial  polyps 
(figs.  25-1,  25-2). 

Papilloma  and  Cystadenoma.  A few  papil- 
lomas have  been  described  in  the  fallopian  tube 
(17,24,35,68).  They  range  up  to  3 cm  in  diameter, 
are  loosely  attached  to  the  tubal  mucosa,  and 
consist  of  delicate,  branching  fibrovascular 


Figure  25-2 

ENDOMETRIOID  POLYP 
A large  polyp  distends  the  lumen  of  the  tube. 


stalks  lined  by  epithelial  cells  that  may  appear 
indifferent  or  resemble  those  of  fallopian  tube 
epithelium.  One  serous  cystadenoma  of  fimbrial 
origin  has  been  described  (1). 

Metaplastic  Papillary  Tumor.  A few  of 
these  lesions  have  been  reported  (7,36,57),  all  of 
them  incidental  microscopic  findings  in  segments 
of  fallopian  tube  removed  during  the  postpartmn 
period.  The  lesions  appear  similar  to  serous  bor- 
derline tumors  of  the  ovary  occurring  during  preg- 
nancy, with  proliferation  of  atypical  epithelial  cells, 
cellular  budding,  and  the  presence  of  abundant 
eosinophilic  c5doplasm  in  most  of  the  lesional  cells 
(figs.  25-3,  25-4);  some  of  the  cells  contain  mucin, 
and  extracellular  mucin  may  be  abundant.  Rare 
mitotic  figures  may  be  present.  It  is  uncertain 
whether  these  lesions  are  tiny  serous  borderline 
tumors  with  metaplastic  changes  related  to 
pregnancy  or  are  only  proliferative  and  meta- 
plastic (7,57).  We  have  seen  rare  lesions  of  this 
type  in  the  absence  of  pregnancy. 
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Figure  25-3 

METAPLASTIC  PAPILLARY  TUMOR 
This  lesion  from  a pregnant  patient  is  small  and  local- 
ized, and  is  characterized  by  papillary  epithelial  prolifera- 
tion with  cellular  buds. 


Borderline  Tumors 

A 6-cm  serous  borderline  papillary  tumor  (70), 
a 1.7-cm  serous  borderline  cystic  tumor,  and  a 
3-cm  endometrioid  borderline  adenofibroma,  all 
of  them  situated  at  the  flmbrial  end  ( 1 ) have  been 
reported.  The  first  patient  was  well  6 years,  and 
the  second  2 years  after  salpingo-oophorectomy. 
Another  serous  tumor  of  the  tube,  designated 
carcinoma  in  a teenage  girl,  also  had  the  features 
of  a serous  borderline  tumor  (23).  Four  tumors, 
three  of  which  were  associated  with  pseudomyx- 
oma peritonei,  have  been  reported  as  tubal 
“mucinous  borderline  tumors”  (60).  The  existence 
of  mucinous  metaplasia  of  the  tubal  epithelium 
(fig.  25-5),  of  which  10  examples  have  been  re- 
ported (3  associated  with  the  Peutz-Jeghers  S3m- 
drome,  3 with  ovarian  mucinous  tumors  [cyst- 
adenomas  and  carcinomas] , and  3 with  cervical 
mucinous  tumors  [carcinoma  in  situ  and  invasive 


Figure  25-4 

METAPLASTIC  PAPILLARY  TUMOR 
The  stratified  epithelial  cells  contain  abundant  eosino- 
philic cytoplasm. 


adenocarcinoma] ),  suggests  a possible  source  of 
these  tumors.  In  none  of  the  four  cases,  however, 
was  the  appendix  examined  microscopically  al- 
though in  one  case  it  was  said  to  appear  normal  at 
operation.  The  possibility  exists,  therefore,  that 
the  tubal  mucinous  borderline  tumors,  at  least  in 
the  three  cases  associated  with  pseudomyxoma 
peritonei,  could  have  been  implants  of  an  unde- 
tected appendiceal  tumor  (page  99). 


Malignant  Tumors 

General  Features.  Carcinomas  of  the  fallo- 
pian tube  are  generally  stated  to  account  for 
approximately  0.3  percent  of  all  gynecologic  can- 
cers (8),  but  this  figure  may  be  low  because  car- 
cinomas of  questionable  origin  involving  both  the 
tube  and  ovary  are  generally  classified  as  carci- 
nomas of  the  latter  organ  in  view  of  their  much 
higher  frequency.  The  tubal  origin  of  some  of 
these  tumors  is  suggested  by  a recent  screening 
study  with  the  use  of  serum  CA125  assays  that 
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Figure  25-5 

MUCINOUS  METAPLASIA 
Most  of  the  tubal  epithelial  cells  have  been  replaced  by 
columnar  cells  filled  with  mucin. 


detected  one  tubal  carcinoma  for  every  six  ovar- 
ian carcinomas  (69).  This  ratio  exceeds  the  ex- 
pected ratio  of  1 to  150  based  on  the  generally 
cited  frequencies  of  the  two  tumors.  Approxi- 
mately 1500  cases  of  tubal  carcinoma  have  been 
reported  in  the  literature  (53). 

Because  of  its  relative  rarity  little  is  known 
about  the  cause  of  tubal  carcinoma.  As  in  cases  of 
ovarian  carcinoma,  there  appears  to  be  an  abnor- 
mally high  frequency  of  nulliparity  ( approximately 
30  percent),  but  case-control  studies  have  not  been 
done  to  confirm  this  finding(48,54).  Apathogenetic 
role  of  chronic  salpingitis,  particularly  tuberculous 
salpingitis,  has  been  suggested  in  the  literature 
but  appears  unlikely  in  view  of  the  absence  of 
infection  in  most  cases  of  carcinoma  and  the  differ- 
ence in  the  age  incidence  of  patients  with  salpingi- 
tis and  carcinoma.  Also,  salpingitis,  including  the 
tuberculous  type,  may  be  associated  with  pseudo- 


carcinomatous reactive  epithelial  hyperplasia, 
sometimes  resulting  in  a misdiagnosis  of  carci- 
noma (page  484),  and  the  frequency  of  tubercu- 
losis in  patients  with  tubal  carcinoma  does  not 
appear  to  exceed  that  in  the  general  population 
(59).  Nevertheless,  evidence  of  salpingitis  occasion- 
ally accompanies  carcinoma,  and  valid  cases  of  co- 
existent tubal  carcinoma  and  salpingitis,  including 
the  tuberculous  form,  have  been  reported  (27). 
Although  fallopian  tube  epithelium  is  responsive 
to  estrogenic  stimulation  there  is  no  evidence 
that  such  stimulation  increases  the  incidence  of 
carcinoma,  as  observed  in  cases  of  endometrial 
carcinoma  after  ingestion  of  estrogenic  hormones 
for  treatment  of  the  menopause  (54). 

An  increased  frequency  of  tubal  carcinoma  has 
been  reported  in  patients  with  ovarian  carci- 
noma, suggesting  that  the  tubal  carcinomas  in 
such  cases  are  independent  primary  tumors,  re- 
flecting a “field  change”  (5).  This  interpretation  is 
difficult  to  prove  because  of  the  problem  in  distin- 
guishing implants  that  have  replaced  the  tubal 
wall  from  primary  carcinomas;  clonality  studies 
may  be  helpful  in  making  this  distinction  in  the 
future.  Tubal  carcinoma  appears  to  be  associated 
with  an  increased  frequency  of  endometrial  and 
breast  carcinoma  (2,51). 

Tubal  carcinoma  has  been  reported  in  women 
14  to  87  years  of  age,  with  a mean  of  57  years 
(8,48).  The  peak  age  incidence  is  in  the  early  60s, 
and  the  age-specific  incidence  curve  is  similar  to 
those  of  ovarian  and  endometrial  carcinomas. 
Tubal  carcinoma  is  diagnosed  preoperatively  in 
only  about  5 percent  of  the  cases  (48).  The  main 
manifestations  are  abnormal  bleeding  or  dis- 
charge per  vaginam,  which  occurs  in  one  third  to 
half  the  cases,  and  abdominal  pain,  which  may 
be  intermittent  and  colicky  or  constant  and  dull. 
Less  than  10  percent  of  patients  have  a symptom 
complex  designated  “hydrops  tubae  profluens,” 
which  is  characterized  by  intermittent,  colicky 
pain  relieved  by  the  sudden  discharge  per  vaginam 
of  watery  fluid  rich  in  cholesterol,  with  relief  of  the 
pain  and  decrease  in  size  of  an  abdominal  mass 
(48).  This  rare  combination  of  findings,  however,  is 
not  specific  for  tubal  carcinoma.  Cervical-vaginal 
cytologic  examination  has  been  reported  to  be  pos- 
itive in  as  many  as  60  percent  of  the  cases  (59)  but 
the  figure  is  10  to  20  percent  in  most  series 
(4,51,63).  Occasionally,  a fragment  of  tubal  carci- 
noma in  an  endocervical  or  endometrial  curettage 
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specimen  is  the  first  manifestation  of  the  disease 
(2,25).  Elevations  in  the  serum  level  of  CA125  are 
observed  commonly,  and  measurement  of  this  anti- 
gen may  be  useful  in  monitoring  the  course  of  af- 
fected patients  (47,48,64).  Transvaginal  ultrasound 
examination  has  also  been  effective  in  diagnosing 
tubal  carcinoma  (4).  In  one  patient  whose  tumor 
secreted  human  chorionic  gonadotropin  the  clinical 
presentation  mimicked  an  ectopic  pregnancy  (2). 
The  possibility  of  tubal  carcinoma  should  be  enter- 
tained in  women  with  vaginal  bleeding  or  dis- 
charge, or  a cytologic  examination  positive  for 
malignant  cells  that  are  unexplained  by  investiga- 
tion of  the  lower  female  genital  tract.  Occasional 
patients  with  tubal  carcinoma  present  with  metas- 
tasis, for  example,  to  an  inguinal  l3miph  node  (25). 
A rare  presentation  is  as  a mass  at  the  vaginal  apex 
many  years  after  a vaginal  hysterectomy  (20,44). 

From  a molecular-biologic  viewpoint,  tubal  car- 
cinoma has  been  shown  to  overexpress  c-erbB-2 
and  p53  with  frequencies  similar  to  those  en- 
countered in  cases  of  ovarian  carcinoma  (39). 

Gross  Findings.  The  tumor  has  been  reported 
to  be  bilateral  in  20  percent  of  the  cases,  but  in  our 
experience  the  frequency  is  only  3 percent  (2). 
Right-sided  and  left-sided  tumors  are  equally  com- 
mon when  the  tumor  is  unilateral.  The  ampullaiy 
portion  of  the  tube  is  involved  twice  as  frequently 
as  the  isthmic  portion.  Frequently,  the  tube  is 
swollen,  sometimes  along  its  entire  length,  with 
closure  of  the  fimbriated  end  and  accumulation  of 
watery  fluid  or  blood  in  the  lumen,  creating  an 
external  appearance  that  may  be  indistinguish- 
able from  that  of  hydrosalpinx  or  hematosalpinx 
(2).  For  that  reason,  any  dilated  fallopian  tube 
should  be  opened  intraoperatively  and  examined 
carefully  (4).  In  the  presence  of  a large  amount  of 
fluid  the  consistency  of  the  tube  may  be  soft,  but 
firm  areas  may  be  palpable,  particularly  if  the  wall 
has  been  invaded.  Tumor  may  be  visible  on  the 
serosal  surface  (fig.  25-6)  or  there  may  be  obvious 
infiltration  of  adjacent  viscera  or  the  pelvic  wall. 
Occasionally,  a tubal  carcinoma  appears  as  a local- 
ized solid  or  partly  cystic  nodule  involving  only  a 
portion  of  the  tube,  and  rarely,  as  a nodular  expan- 
sion of  the  fimbriated  end.  Opening  the  lumen  of  a 
tube  involved  by  carcinoma  usually  reveals  a local- 
ized or  diffuse,  soft,  gray  to  pink,  finable  growth 
occupying  the  mucosal  siuface  (figs.  25-7-25-9).  In 
a few  cases,  multiple  tumors  are  present;  hemor- 
rhage and  yellow  areas  of  necrosis  are  common. 


Figure  25-6 
CARCINOMA 

The  tube  is  diffusely  enlarged;  nodular,  hemorrhagic 
excrescences  of  tumor  are  visible  on  its  outer  surface.  The 
ovary  lies  below  the  tube. 

Usually,  the  tumor  extends  into  the  wall  of  the 
tube  but  occasionally  it  is  loosely  attached  to  the 
mucosal  surface  or  lies  free  in  the  lumen  (16). 

In  some  cases  a primary  tubal  carcinoma  orig- 
inates in  the  fimbriated  end.  Tumors  of  this  type 
accounted  for  8 percent  of  the  cases  in  one  large 
series  (2). 

Another  type  of  carcinoma  involving  the  tube 
is  of  uncertain  origin  because  it  is  continuous 
with  a solid  ovarian  mass  or  an  ovarian  cyst  that 
communicates  with  the  tubal  lumen.  The  cri- 
teria for  distinguishing  between  an  ovarian  and 
tubal  origin  in  such  cases  are  presented  on  page 
471.  In  the  occasional  cases  in  which  there  is  no 
preponderant  evidence  in  favor  of  either  an  ovar- 
ian or  tubal  origin  the  term  “tubo-ovarian  carci- 
noma” has  been  suggested  (25). 

Microscopic  Findings.  Rare  cases  of  tubal 
carcinoma  in  situ  have  been  reported  (5,26,56,59, 
62),  one  of  them  after  tamoxifen  therapy  for  carci- 
noma of  the  breast  (62).  The  diagnosis  should  be 
limited  to  flat  or  minimally  papillary  epithelial 
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Figure  25-7 
CARCINOMA 
The  opened  tube  is  almost 
entirely  filled  by  papillary 
tumor  attached  to  its  mucosa. 


Figure  25-8 
CARCINOMA 
The  lumen  of  the  opened 
tube  is  distended  by  solid 
tumor,  which  was  of  endo- 
metrioid type. 


Figure  25-9 
CARCINOMA 
The  distended,  opened  tube 
contains  a solid  nodule  of 
tumor  close  to  the  obliterated 
fimbriated  end.  An  uninvolved 
ovary  is  visible  at  the  junction 
of  the  left  and  middle  thirds  of 
the  specimen. 
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Figure  25-10 
CARCINOMA  IN  SITU 

The  lesion  involves  the  surface  of  a fimbria;  it  is  covered 
by  a hemorrhagic  fibrous  adhesion  (left). 

lesions  that  are  invisible  on  gross  examination 
and  are  characterized  by  replacement  of  tubal 
epithelium  by  obviously  malignant  cells  (fig.  25- 
10)  (5,49).  As  mentioned  on  page  465,  lesions 
associated  with  carcinomas  of  similar  cell  type 
arising  in  other  organs  may  be  implants  rather 
than  primary  tumors. 

Carcinomas  of  all  the  ovarian  surface  epithelial 
cell  types  have  been  reported  in  the  fallopian  tube. 
The  frequency  of  these  types,  however,  is  difficult 
to  ascertain  because  in  almost  all  large  series  of 
reported  cases  the  tumors  have  been  classified 
solely  on  the  basis  of  their  architecture,  with 
designations  such  as  papillary,  adeno-,  alveolar, 
solid,  and  medullary,  or  combinations  thereof 
(32).  Nevertheless,  personal  experience  and 
analysis  of  microscopic  descriptions  and  photo- 
micrographs in  the  literature  suggest  that  se- 
rous carcinoma  is  the  most  common  cellular  sub- 
type.  In  one  series  of  40  cases  (45),  85  percent  of 
the  tumors  were  serous  or  “poorly  differentiated.” 
In  our  experience  over  two  thirds  of  the  tumors 


Figure  25-11 

SEROUS  PAPILLARY  ADENOCARCINOMA 
The  lumen  is  filled  with  fine  papillae  lined  by  neoplastic 
epithelial  cells.  Cellular  buds  are  visible  in  the  lumen. 


are  serous;  about  10  percent,  endometrioid;  10 
percent,  transitional  or  undifferentiated;  and 
the  remainder  of  other  epithelial  cell  types  (2). 

Tubal  serous  carcinomas  resemble  similar  tu- 
mors of  the  ovary,  and  are  characterized  by  papil- 
larity,  cellular  budding,  slit-like  glandular 
spaces,  and  solid  masses  in  poorly  differentiated 
areas  (figs.  25-11-25-13);  psammoma  bodies  are 
occasionally  seen.  In  our  experience  tubal  serous 
carcinomas  contain  tumor  giant  cells  more  often 
than  ovarian  serous  carcinomas  (2).  The  tumor 
may  extend  in  situ,  replacing  adjacent  epithelium. 
Necrosis  and  vascular  space  invasion  are  common. 

Over  50  endometrioid  carcinomas  of  the  fallo- 
pian tube  have  been  documented  in  the  literature 
(10,11,14,16,18,22,28,30,33,43,46,61,66,67).  Ap- 
proximately half  of  these  are  of  an  unusual  type 
that  is  rare  in  the  endometrium  and  is  character- 
ized in  part  by  a resemblance  to  the  wolffian  adnexal 
tumor  (pages  324  and  503)  (16,46,61,67).  Eleven 
of  the  endometrioid  carcinomas  contained  squa- 
mous elements,  which  in  1 case  were  C5dologically 
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Figure  25-12 

SEROUS  PAPILLARY  ADENOCARCINOMA 
The  tubal  wall  is  infiltrated  by  carcinoma  forming  psam- 
moma bodies  and  eliciting  a desmoplastic  stromal  response. 


malignant;  4 were  associated  with  endometrio- 
sis, which  in  2 cases  lay  adjacent  to  the  tumor, 
suggesting  an  origin  therein  (fig.  25-14);  and  one 
tumor  was  oxyphilic  (46).  The  tumors  that  resem- 
bled Wolffian  adnexal  tumors  formed  polypoid  or 
unattached  intraluminal  masses  that  did  not  in- 
filtrate the  wall  of  the  tube  except  in  3 cases,  in 
one  of  which  the  invasion  was  superficial  (see  fig. 
25-8).  These  tumors  are  composed  of  solid  masses 
of  small,  closely  packed  cells  punctured  by  tubu- 
lar glands  that  are  t}^ically  small  but  occasion- 
ally cystic;  many  of  the  glands  contain  dense 
periodic  acid-Schifif  (PAS)-positive  colloid-like  se- 
cretion (fig.  25-15);  some  of  the  glands  contain 
intraluminal  mucin.  Occasionally,  the  solid  areas 
contain  well  differentiated  spindle-shaped  cells, 
which  sometimes  form  focal  concentric  whorls 
(figs.  25-16-25-18).  In  most  cases,  foci  of  typical 
endometrioid  carcinoma  are  seen  as  well  (figs. 
25-16,  25-17).  Several  of  the  tumors  that  were 
stained  immunohistochemically  were  positive  for 
epithelial  membrane  antigen,  TAG72,  and  CA125. 


Figure  25-13 
SEROUS  CARCINOMA 

An  undifferentiated  component  in  the  tubal  wall  is  char- 
acterized by  solid  islands  of  neoplastic  epithelial  cells. 


One  “mucinous  carcinoma  in  situ”  of  the  tube 
that  was  adjacent  to  an  area  of  mucinous  meta- 
plasia occurred  in  a patient  with  mucinous  carci- 
noma in  situ  of  the  cervix  and  mucinous  carci- 
noma of  both  ovaries  with  peritoneal  spread. 
Only  a single  case  of  invasive  mucinous  carci- 
noma has  been  reported;  it  was  bilateral  and  was 
associated  with  a mucinous  adenocarcinoma  of 
the  cervix  (34).  In  one  large  series  of  tubal  carci- 
nomas, however,  the  mucinous  type  accounted 
for  5 percent  of  the  cases  (53). 

Nine  clear  cell  (2,28,65),  15  transitional  cell 
(2,21,31,38),  3 squamous  cell  (9,12,41),  2 small  cell 
undifferentiated  (2),  1 glassy  cell  (29),  1 a- fetoprot- 
ein-producing hepatoid  (3),  and  1 lympho- 
epithelioma-like  carcinoma  (2)  of  the  tube  have 
been  reported.  Japanese  investigators  (64a)  found 
that  9 of  21  tubal  carcinomas  (43  percent)  had  a 
predominant  transitional  cell  pattern.  Transi- 
tional cell  metaplasia  of  the  epithelium,  which  was 
detected  in  3 of  10,000  specimens  of  fallopian 
tube,  has  been  suggested  as  a possible  source  of 
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Figure  25-14 

ENDOMETRIOID  CARCINOMA 
ARISING  IN  ENDOMETRIOSIS 
The  tumor  is  forming  a polypoid  mass  protruding  into 
the  lumen.  Endometriosis  is  seen  at  the  base  of  the  tumor. 


Figure  25-15 

ENDOMETRIOID  ADENOCARCINOMA 
SIMULATING  WOLFFIAN  ADNEXAL  TUMOR 
The  small  glands  contain  densely  eosinophilic  hyaline 
material. 


Figure  25-16 
ENDOMETRIOID 
ADENOCARCINOMA 
SIMULATING  WOLFFIAN 
ADNEXAL  TUMOR 
The  small  glands  are  separated 
by  spindle  cells  giving  the  tumor  a 
biphasic  appearance. 
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Figure  25-17 

ENDOMETRIOID  ADENOCARCINOMA 
SIMULATING  WOLFFIAN  ADNEXAL  TUMOR 
Small  glands  of  endometrioid  type  are  separated  by 
round  and  spindle  cells  suggesting  biphasic  differentiation. 


tubal  carcinoma  of  the  same  cell  type  ( 19).  Approx- 
imately 2 percent  of  tubal  carcinomas  are  undiffer- 
entiated carcinomas  of  the  nonsmall  cell  type;  one 
of  these  contained  giant  cells  that  were  immuno- 
reactive  for  human  chorionic  gonadotropin  (2). 

In  one  large  series  of  cases,  20  percent  of 
carcinomas  of  all  cell  types  were  grade  1;  34 
percent,  grade  2;  and  46  percent,  grade  3 (53).  In 
another  large  series,  8 percent  were  grade  1;  20 
percent,  grade  2;  and  72  percent,  grade  3 (2). 

Spread  and  Metastasis.  Tubal  carcinoma 
spreads  most  commonly  to  the  peritoneum,  adja- 
cent organs,  and  l3miph  nodes,  mainly  the  para- 
aortic lymph  nodes  via  the  infundibulopelvic  liga- 
ment, pelvic  lymph  nodes,  and  occasionally 
inguinal  lymph  nodes  via  the  round  ligament. 
Distant  metastases  are  more  common  than  in 
cases  of  ovarian  carcinoma,  complicating  almost 
half  the  tumors  that  spread  beyond  the  tube  (42). 


Figure  25-18 

ENDOMETRIOID  ADENOCARCINOMA 
SIMULATING  WOLFFIAN  ADNEXAL  TUMOR 
Small,  rounded  whorls  of  neoplastic  cells  have  arisen  on 
a background  of  oval  and  spindle  cells. 


In  one  series  of  21  cases,  lymph  node  metastases 
were  confined  to  those  cases  in  which  the  tumor 
had  extended  beyond  the  tube  and  was  grade  2 
or  3 (37).  In  three  large  series  in  which  FIGO 
staging  (see  Table  25-2)  was  performed  (2,13,53), 
21  to  57  percent  of  the  tumors  were  stage  I;  9 to 
19  percent,  stage  II;  16  to  55  percent,  stage  III; 
and  4 to  12  percent,  stage  IV.  In  an  earlier  review 
of  the  literature,  in  which  a different  but  compara- 
ble staging  system  was  used,  10  of  75  grossly 
visible  carcinomas  did  not  invade  beyond  the  epi- 
thelium although  pathologic  data  were  scanty  in 
many  of  these  cases  (58).  These  findings  indicate 
that  tubal  carcinoma  in  general  is  detected  at  an 
earlier  stage  than  ovarian  carcinoma. 

Differential  Diagnosis.  When  a carcinoma 
involves  both  the  ovary  and  the  fallopian  tube,  it 
usually  predominates  and  is  obviously  primary  in 
one  or  the  other  organ,  almost  always  the  ovary. 
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Occasionally,  however,  both  organs  are  fused  to 
form  a solid  or  cystic  mass  with  destruction  of 
most  or  all  landmarks.  As  mentioned  on  page 
464,  in  such  cases  the  tumor  is  almost  always 
assumed  to  be  a primary  ovarian  cancer  because 
the  latter  is  more  frequent  than  tubal  cancer. 
Microscopic  examination  may  be  helpful  if  the 
tumor  is  not  serous  or  endometrioid  since  tubal 
carcinomas  of  clear  cell  or  mucinous  type  are 
rare.  Unfortunately,  finding  what  appears  to  be 
in  situ  carcinoma  adjacent  to  the  main  tumor  in 
the  tube  is  not  a reliable  criterion  for  a tubal 
origin  since  carcinoma  that  has  extended  into 
the  tubal  lumen  from  elsewhere  can  grow  along 
the  mucosal  surface  and  be  indistinguishable 
microscopically  from  carcinoma  in  situ.  Cases  in 
which  a preponderance  of  evidence  does  not 
favor  either  a tubal  or  ovarian  primary  have 
been  designated  primary  “tubo-ovarian  carci- 
noma” (25).  Use  of  this  term  in  such  cases  may 
improve  the  accuracy  of  determining  the  relative 
frequency  of  tubal  and  ovarian  carcinomas. 

The  most  difficult  problem  in  the  microscopic 
differential  diagnosis  of  tubal  carcinoma  in- 
volves its  distinction  from  various  forms  of  atyp- 
ical hyperplasia,  particularly  those  associated 
with  chronic  salpingitis.  These  and  other  rare 
lesions  that  may  be  confused  with  carcinoma  are 
discussed  on  page  484. 

Treatment  and  Prognosis.  Total  abdominal 
hysterectomy  with  salpingo-oophorectomy  and 
staging  similar  to  that  performed  for  ovarian 
carcinoma  is  the  recommended  surgical  approach 
for  carcinoma  of  the  fallopian  tube.  Debulking  of 
tumor  in  advanced  cases  appears  to  improve  the 
prognosis  (53).  Postoperative  radiation  therapy 
has  been  shown  to  be  of  value  but  the  present 
trend  is  to  treat  patients  like  those  with  ovarian 
epithelial  cancer,  relying  more  on  combination 
chemotherapy  with  cisplatin-containing  regi- 
mens (6,8).  In  most  cases  recurrences  take  place 
within  the  first  2 or  3 postoperative  years,  but  7 
to  9 year  intervals  have  been  recorded  (8). 

The  reported  5-year  survival  figure  for  patients 
with  stages  I and  II  tumors  is  approximately  50 
percent,  and  for  stages  III  and  IV  tumors,  15  to 
20  percent  (8,53).  In  our  experience  (2),  division 
of  stage  la  cases  into  Ia-0,  Ia-1,  Ia-2,  and  1(F) 
(page  462)  yielded  important  prognostic  infor- 
mation, with  increasing  depth  of  invasion  of  the 
tubal  wall  associated  with  a decreasing  length  of 


survival,  and  with  a fimbrial  origin  associated 
with  an  outcome  similar  to  that  of  stage  Ic  tu- 
mors. In  the  only  other  large  series  of  cases  in 
which  depth  of  invasion  was  correlated  with 
survival,  the  findings  were  similar  to  those  in  our 
series  (58).  The  grade  of  the  tumor  has  also  been 
shown  to  be  a prognostic  indicator,  but  not  inde- 
pendent of  stage.  Other  prognostic  factors  are 
controversial  or  have  been  investigated  by  only 
one  or  a few  authors.  In  our  series  (2)  an  older 
age  (p  = 0.03),  a patent  tubal  ostium,  and  vascu- 
lar invasion  had  an  adverse  effect  on  length  of 
survival  in  early  stage  cases.  Asmussen  et  al. 
(3a)  also  found  vascular  invasion  to  be  a poor 
prognostic  factor  in  stage  I cases.  Patients  with 
endometrioid  carcinomas  resembling  wolffian 
adnexal  tumors  appear  to  have  a better  progno- 
sis than  those  with  tubal  carcinomas  in  general, 
but  follow-up  data  are  limited  (16).  In  one  such 
case  carcinoma  at  the  vaginal  apex,  assumed  to 
be  recurrent  tumor,  was  detected  12  years  after 
total  abdominal  hysterectomy  with  bilateral  sal- 
pingo-oophorectomy and  postoperative  radiation 
therapy  (61).  Japanese  investigators  (64a)  re- 
ported that  carcinomas  with  a predominant  tran- 
sitional cell  pattern  tended  to  relapse  later  than 
those  without  such  a pattern  after  surgical  re- 
moval and  postoperative  chemotherapy.  In  one 
series  of  tubal  carcinomas  as  a whole,  the  amount 
of  residual  disease  after  a debulking  procedure 
was  an  important  prognostic  indicator  (53). 

MIXED  EPITHELIAL- 
MESENCHYMAL  TUMORS 

Benign  and  Borderline  Tumors 

Adenofibromas  and  cystadenofibromas  of  the 
fallopian  tube  have  been  reported  sporadically 
(71,74,75,77,80,84).  These  tumors  resemble 
those  encountered  in  the  ovary.  They  may  be 
intraluminal  or  attached  to  the  fimbriated  end  or 
the  serosal  surface,  and  may  have  smooth  or 
papillary  surfaces  (fig.  25-19).  They  range  up  to 
3 cm  in  diameter;  in  one  case  the  tumor  was 
bilateral.  The  epithelial  cell  type  has  been  serous 
in  most  of  the  cases  (fig.  25-20)  but  may  be  en- 
dometrioid (fig.  25-21).  In  one  nonfimbrial  case 
the  serous  tumor  had  borderline  epithelial  fea- 
tures (74)  and  one  fimbrial  tumor  of  borderline 
endometrioid  type  has  been  described  (71). 
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Figure  25-19 
ADENOFIBROMA 

The  tumor  is  located  at  the  fimbriated  end;  its  sectioned  surfaces  are  predominantly  fibromatous. 


Figure  25-20 
ADENOFIBROMA 

The  fimbriated  end  is  focally  expanded  by  a tumor  com- 
posed largely  of  neoplastic  stroma  resembling  that  of  an 
ovarian  fibroma. 


Figure  25-21 

ENDOMETRIOID  ADENOFIBROMA 
The  tumor  is  composed  of  fibromatous  stroma  containing 
numerous  proliferating  glands  of  endometrioid  type. 


473 


Tumors  of  the  Ovary,  Maldeveloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Figure  25-22 

MALIGNANT  MULLERIAN 
MIXED  TUMOR 
The  lumen  is  distended  by 
solid  tumor  tissue. 


Adenosarcoma 

We  have  seen  one  example  of  a tubal  tumor  of 
this  type,  which  was  characterized  by  marked 
adenoacanthotic  atypia  of  its  epithelial  compo- 
nent. Another  adenosarcoma  that  arose  in  the 
fimbriated  end  of  the  tube  and  recurred  on  the 
pelvic  side  wall  has  been  reported  (78). 

Malignant  Mullerian  Mixed  Tumor 
( Carcinosarcoma) 

Approximately  70  cases  of  this  tumor  have  been 
reported  (72,73,79,81-83).  Almost  all  the  patients 
have  been  postmenopausal,  with  an  average  age  of 
60  years.  They  usually  present  with  a watery  or 
bloody  vaginal  discharge,  abdominal  pain,  or  both. 
Abdominal  exploration  typically  reveals  disten- 
sion of  the  tube  by  tumor,  which  has  spread  to  the 


pelvis,  abdomen,  or  both  in  most  of  the  cases. 
Opening  the  tube  reveals  neoplastic  tissue  that 
usually  fills  the  lumen  and  often  contains  areas  of 
hemorrhage  and  necrosis  (fig.  25-22).  The  micro- 
scopic features  resemble  those  of  similar  tumors 
that  are  more  common  elsewhere  in  the  female 
genital  tract  (page  128).  Surgical  treatment  is  sim- 
ilar to  that  used  for  tubal  carcinoma;  postoperative 
chemotherapy  may  prolong  survival.  The  5-year 
survival  rate  is  approximately  15  percent,  and  the 
mean  length  of  survival  is  only  16  to  20  months. 

This  tumor  is  distinguished  from  the  rare 
immature  teratoma  of  the  tube  with  use  of  cri- 
teria that  are  helpful  in  distinguishing  those  two 
tumors  when  they  involve  the  ovary  (page  130). 
The  carcinosarcoma  also  must  be  distinguished 
from  endometrioid  carcinomas  that  have  a prom- 
inent spindle  cell  epithelial  component  (76,85). 
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OTHER  TUMORS  AND  TUMOR-LIKE  LESIONS 
OF  THE  FALLOPIAN  TUBE 


TUMORS 

Benign  Tumors  of  Soft  Tissue  Type 

Leiomyomas  are  the  most  common  soft  tissue 
tumors.  Most  are  small;  they  may  be  mucosal, 
muscular,  or  serosal  in  origin  (1,4,6,10),  and  un- 
dergo degenerative  changes  similar  to  those  oc- 
curring in  uterine  smooth  muscle  tumors.  Rarer 
benign  soft  tissue  tumors  include  neurilemoma 
(7),  angiomyolipoma  (5),  lipoma  (2),  chondroma 
(8a),  lymphangioma  (8),  ganglioneuroma  (11), 
and  hemangioma  (3,9).  Several  hemangiomas 
have  presented  with  hemoperitoneum. 

Malignant  Tumors  of  Soft  Tissue  Type 

Primary  tubal  sarcomas  are  rare,  and  almost 
all  of  them  are  leiomyosarcomas.  They  occur 
throughout  adult  life,  with  a median  age  inci- 
dence of  47  years  (12a).  The  presenting  symp- 
toms are  similar  to  those  of  other  tubal  cancers. 
The  tumors  are  typically  large  and  resemble 
uterine  leiomyosarcomas  both  grossly  and  mi- 
croscopically (fig.  26-1).  Survival  has  been  poor 
in  the  reported  cases,  with  metastases  often 
detected  within  2 years  of  diagnosis  (12a).  One 
embryonal  rhabdomyosarcoma  was  reported  in 
a 17-year-old  woman  (12). 

Adenomatoid  Tumor 

General  Features.  The  adenomatoid  tumor 
is  the  most  common  benign  neoplasm  of  the 
fallopian  tube,  and  is  usually  an  incidental  find- 
ing in  a middle-aged  or  elderly  woman  (13-21). 

Pathologic  Findings.  The  tumors  are  usu- 
ally 2 cm  or  less  in  diameter,  circumscribed,  firm, 
and  gray,  white,  or  yellow  nodules  (fig.  26-2)  that 
replace  part  or  all  of  the  tube  (fig.  26-3),  includ- 
ing its  fimbrial  portion  (15a).  Rarely,  they  are 
bilateral  (21). 

The  major  microscopic  patterns  are,  in  vary- 
ing proportions:  irregular  gland-like  spaces  that 
vary  from  slit-like  (fig.  26-4)  to  moderately  di- 
lated (fig.  26-5)  to  cystic  (fig.  26-6);  oval  vacuoles 
(fig.  26-7);  small  cords  and  clusters  of  cells;  and 


occasionally,  solid  areas.  The  neoplastic  cells 
range  from  flat  and  endothelial-like  to  large  with 
abundant  eosinophilic  cytoplasm  (fig.  26-8).  The 
nuclei  appear  bland,  and  mitotic  figures  are  rare. 
The  glandular  lumens  and  vacuoles  may  contain 
slightly  basophilic  fluid,  which  is  rich  in  hyaluronic 
acid.  The  stroma  can  be  hyalinized  and  contain 
smooth  muscle  and  lymphocytes  (fig.  26-4),  which 
may  form  prominent  follicles.  Continuity  with  the 
overl3dng  mesothelium  is  occasionally  seen  (17), 
supporting  an  origin  from  this  layer,  which  is  fa- 
vored by  most  investigators  ( 18-20). 


Figure  26-1 
LEIOMYOSARCOMA 

The  inner  wall  is  replaced  by  intersecting  fascicles  of 
spindle  cells  with  marked  nuclear  pleomorphism. 
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Figure  26-2 

ADENOMATOID  TUMOR 

A well  circumscribed  mass  occupies  a segment  of  the  tube. 


Figure  26-3 

ADENOMATOID  TUMOR 
The  tubal  wall  is  expanded  by  the  tumor. 


Figure  26-4 

ADENOMATOID  TUMOR 
Many  of  the  gland-like  structures 
are  slit-like.  Lymphoid  aggregates 
are  evident. 
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Figure  26-5 

ADENOMATOID  TUMOR 

Vacuoles  and  gland-like  spaces  of  variable  shapes  are 
separated  by  scanty  stroma. 


Figure  26-6 

ADENOMATOID  TUMOR 
Cysts  are  conspicuous. 


Figure  26-7 

ADENOMATOID  TUMOR 
Characteristic  vacuoles  and  gland- 
like spaces  are  evident. 
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Figure  26-8 

ADENOMATOID  TUMOR 

Some  cells  contain  abundant  eosinophilic  cytoplasm;  a 
few  vacuoles  are  present. 

Differential  Diagnosis.  The  adenomatoid 
tumor  may  be  confused  with  other  benign  tumors, 
particularly  lymphangiomas  and  leiomyomas. 
Careful  examination  of  the  tumor  cells  should 
permit  their  distinction  from  endothelial  cells; 
immunoperoxidase  staining  for  cytokeratin  and 
Ulex  europaeus  may  facilitate  the  diagnosis  in 
difficult  cases  (19).  Smooth  muscle  is  rarely  as 
prominent  in  tubal  adenomatoid  tumors  as  it  is 
in  uterine  adenomatoid  tumors,  and  the  charac- 
teristic spaces  of  an  adenomatoid  tumor  exclude 
a diagnosis  of  leiomyoma.  Adenomatoid  tumors 
may  also  be  confused  with  malignant  tumors, 
such  as  malignant  mesotheliomas  and  adenocar- 
cinomas, particularly  those  of  signet-ring  cell 
t3T>e.  The  circumscribed  gross  appearance,  bland 
cjdologic  findings,  and  absent  to  low  mitotic  ac- 
tivity characteristic  of  adenomatoid  tumors  are 
not  features  of  those  malignant  tumors. 

Germ  Cell  Tumors 

Approximately  50  teratomas  of  the  fallopian 
tube  have  been  reported  (22-30).  They  are  usually 
attached  by  a pedicle  to  the  tubal  mucosa  and  have 
ranged  from  0.7  to  20  cm  in  diameter.  Most  of  them 


Figure  26-9 

MATURE  SOLID  TERATOMA 
A lobulated  mass  obscures  much  of  the  tube. 


have  been  dermoid  cysts  but  rare  examples  have 
been  solid  and  mature  (fig.  26-9)  (29)  or  imma- 
ture (30).  One  solid  mature  teratoma  had  a com- 
ponent of  insular  carcinoid  tumor  (29).  Two  tu- 
mors composed  entirely  of  th3rroid  tissue  have 
been  reported  (24,25). 

Trophoblastic  Disease 

Hydatidiform  moles  (32,36)  and  gestational 
choriocarcinomas  (31,33,34,35)  occur  rarely  in 
the  fallopian  tube  and  may  mimic  an  ectopic 
pregnancy  both  clinically  and  on  gross  examina- 
tion. In  1981,  Ober  and  Maier  (34)  identified  in 
the  literature  22  cases  reported  as  moles  and  93 
as  choriocarcinomas,  but  accepted  as  valid  only 
4 of  the  moles  and  58  of  the  choriocarcinomas. 
Those  authors  concluded  that  the  remainder  of 
the  “moles”  were  ectopic  pregnancies  with  vil- 
lous hydrops.  One  mole  was  associated  with  an 
intrauterine  pregnancy  and  complicated  by  pul- 
monary metastases,  which  were  successfully 
treated  with  actinomycin-D  (32).  Differentiation 
of  a mole  from  a hydropic  ectopic  pregnancy 
depends  on  criteria  similar  to  those  used  in  the 
uterine  corpus. 
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Figure  26-10 

CHORIOCARCINOMA  IN  WALL  OF 
TUBE  PROTRUDING  INTO  LUMEN 
The  serosa  is  covered  by  blood.  (Courtesy  of  Dr.  Robert 
Maier,  Augusta,  GA.) 


Choriocarcinomas  of  the  fallopian  tube  have 
been  reported  in  patients  from  16  to  56  (mean, 
33)  years  of  age  (34)  and  account  for  approxi- 
mately 4 percent  of  all  choriocarcinomas  (35). 
Most  of  the  patients  have  a clinical  presentation 
similar  to  that  of  an  ectopic  pregnancy,  but  ap- 
proximately 40  percent  present  with  an  enlarg- 
ing adnexal  mass  (34).  A hemorrhagic,  friable 
mass  and  hemoperitoneum  are  usually  found  at 
laparotomy.  Microscopic  examination  shows  typ- 
ical features  of  gestational  choriocarcinoma.  Al- 
though the  diagnosis  should  be  made  with  great 
caution  in  the  presence  of  villi,  Ober  and  Maier 
(34)  concluded  that  villi  were  present  in  2 of  76 
(3  percent)  cases.  The  choriocarcinoma  may  fill 
the  lumen  (fig.  26-10).  Invasion  of  the  muscle  by 
trophoblast  cells  having  the  typical  features  of 
choriocarcinoma  (fig.  26-11)  is  essential  to  ex- 
clude the  trophoblast  of  an  early  ectopic  preg- 
nancy in  which  villi  are  not  found  either  because 
they  have  been  deported  into  the  peritoneal  cav- 
ity or  are  scanty  and  not  identified  microscopi- 
cally. The  mortality  rate  for  patients  with  tubal 
choriocarcinoma  before  the  advent  of  modern 


Figure  26-11 

CHORIOCARCINOMA  IN  WALL  OF  TUBE 
(Courtesy  of  Dr.  Robert  Maier,  Augusta,  GA. ) 


chemotherapy  was  close  to  90  percent  but  in 
subsequently  treated  cases  Ober  and  Maier  re- 
ported a survival  rate  of  94  percent  (34). 

One  case  in  which  two  placental  site  nodules  were 
found  in  the  tubal  wall  has  been  reported  (33a). 

Malignant  Lymphoma  and  Leukemia 

The  fallopian  tube  is  involved  in  many  cases 
of  malignant  lymphoma  of  the  female  genital 
tract  (39),  including  approximately  one  quarter 
of  the  cases  in  which  the  tumor  presents  as  an 
ovarian  mass  (38);  the  tubal  involvement  is  al- 
most always  less  conspicuous  on  gross  examina- 
tion than  the  ovarian  disease.  We  have  seen  one 
example  of  lymphoma  apparently  confined  to  the 
fallopian  tube  (fig.  26-12).  The  gross  and  micro- 
scopic features  of  tubal  lymphoma  are  similar  to 
those  seen  elsewhere.  The  tube  may  also  be  infil- 
trated in  cases  of  leukemia  (37). 
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Figure  26-12 

MALIGNANT  LYMPHOMA,  APPARENTLY  PRIMARY 
There  is  extensive  involvement  of  the  wall  by  follicular 
lymphoma. 

Secondary  Tumors 

Carcinoma  that  has  spread  to  the  fallopian 
tube  is  more  common  than  primary  tubal  carci- 
noma, with  33  examples  of  the  former  and  only  6 
examples  of  the  latter  in  one  series  (40).  In  another 
study  (41),  89  percent  of  secondary  carcinomas  in 
the  tube  were  of  ovarian  origin,  and  the  remainder 
were  from  the  endometrium.  Most  cases  of  second- 
ary carcinoma  from  the  ovary  result  from  direct 
spread;  in  such  cases  clinical  and  gross  pathologic 
findings  usually  aid  in  the  pathologic  interpreta- 
tion. Discontinuous  spread  may  pose  a problem 
in  determining  the  site  of  origin  of  the  tumors,  as 
shown  in  one  series  in  which  single  examples  of 
tubal  spread  of  endometrial  cancer  and  cervical 
cancer  presented  as  possible  primary  tubal  neo- 
plasms (42).  It  is  common  to  find  implants  of 
ovarian  serous  borderline  tumors  in  the  tubal 
lumen  (fig.  26-13)  or  on  the  serosa.  Both  direct 
extension  and  intraluminal  spread  account  for 
secondary  involvement  by  endometrial  carci- 
noma. Direct  extension  of  cervical  carcinoma  to 
the  tube  is  rare  and  seen  usually  only  at  autopsy 


Figure  26-13 

SEROUS  BORDERLINE  TUMOR 
OF  OVARY  IN  TUBAL  LUMEN 
Several  fragments  of  serous  borderline  tumor  with  edema- 
tous stromal  cores  are  present  in  the  lower  portion  of  the  figure. 

but  in  a small  subset  of  cases  of  cervical  carcino- 
mas, some  of  which  are  in  situ,  spread  occurs 
upward  to  the  tube  via  the  endometrium 
(43,43a,44).  Uterine  sarcomas  and  peritoneal 
mesotheliomas  frequently  involve  the  tube  but 
are  rarely  the  source  of  diagnostic  difficulty. 

Metastasis  to  the  fallopian  tube  from  sites  out- 
side the  female  genital  tract  is  rare.  In  two  com- 
bined series  (40,45),  only  9 of  151  metastases  to  the 
tube  (6  percent)  originated  outside  the  genital 
tract  (breast  [4  cases],  the  gastrointestinal  tract 
[3  cases;  fig.  26-14],  urinary  bladder  ]1  case],  and 
undetermined  [1  case]).  The  microscopic  fea- 
tures of  secondary  tubal  carcinoma  vary  accord- 
ing to  the  morphologic  features  of  the  primary 
tumor  and  the  extent  and  distribution  of  the 
tubal  involvement.  In  many  cases  vascular  inva- 
sion is  observed  in  the  plicae  (fig.  26-14).  In  rare 
cases  of  pseudomyxoma  peritonei  the  tubal  epithe- 
lium is  replaced  focally  by  mucinous  epithelium 
(figs.  26-15,  26-16)  which  characteristically  is  at 
least  slightly  atypical,  helping  to  distinguish  it 
from  benign  mucinous  metaplasia  (page  464). 
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Figure  26-14 

METASTATIC  ADENOCARCINOMA  FROM  STOMACH 
The  lamina  propria  is  infiltrated  by  glands  and  small 
solid  aggregates  of  tumor  cells.  Two  small  vascular  spaces 
contain  tumor  cells  (lower  center). 


Figure  26-15 

PROLIFERATING  MUCINOUS  EPITHELIUM 
LINING  TUBAL  LUMEN  IN  CASE  OF 
PSEUDOMYXOMA  PERITONEI 
The  proliferation  resembles  borderline  mucinous  tumors 
of  the  ovary  and  appendix. 


Figure  26-16 

PROLIFERATING  MUCINOUS 
EPITHELIUM  LINING  TUBAL 
LUMEN  IN  CASE  OF 
PSEUDOMYXOMA  PERITONEI 
The  epithelium  resembles  intesti- 
nal epithelium.  (Higher  power  view 
of  figure  26-15.) 
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Figure  26-17 

OVARIAN  ADENOCARCINOMA  INVOLVING  TUBAL 
MUCOSA  AND  SIMULATING  CARCINOMA 
IN  SITU  WITH  MICROINVASION 


The  diagnosis  of  a secondary  tubal  cancer  is 
usually  established  by  the  clinical  history,  the  sur- 
gical findings,  or  both  in  addition  to  distinctive 
microscopic  features.  It  should  be  emphasized  that 
epithelial  involvement  by  secondary  carcinoma 
may  be  indistinguishable  microscopically  from 
(primary)  carcinoma  in  situ  (fig.  26-17)  (page  466). 

TUMOR-LIKE  LESIONS 
Hyperplasia 

Epithelial  hyperplasia  with  stratification,  a 
papillary  or  cribriform  pattern,  mitotic  activity,  or 
a combination  of  these  findings  may  be  seen  in 
association  with  imopposed  estrogenic  stimulation 
(47,51)  but  the  cellular  alterations  are  not  atypical 
enough  to  cause  confusion  with  carcinoma  in  situ. 
Hyperplasia  may  occur  also  without  any  known 
predisposing  condition  (fig.  26-18):  Moore  and  En- 
terline (48)  reported  “adenomatous  hyperplasia”  of 
the  epithelium  in  over  18  percent  of  fallopian  tubes 


Figure  26-18 

HYPERPLASIA  OF  TUBAL  EPITHELIUM 
OF  UNKNOWN  CAUSE 

The  plicae  are  closely  packed  and  lined  by  proliferating 
epithelial  cells  with  bland  nuclei. 


from  124  unselected  hysterectomy-salpingec- 
tomy specimens.  Hyperplastic  changes  may  be 
associated  with  serous  borderline  tumors  of  the 
ovary  (50)  and  tend  to  be  more  extensive  than 
those  associated  with  other  female  genital  tract 
lesions,  but  are  nonspecific  (52). 

Pseudocarcinomatous  Hyperplasia 

The  most  atypical  forms  of  tubal  h5^erplasia 
are  those  associated  with  both  tuberculous  and 
non  tuberculous  salpingitis  (46,49).  Cases  of  this 
type  have  occasionally  led  to  major  diagnostic 
errors  and  unnecessary  radical  surgery  (47).  In 
tuberculous  salpingitis  (fig.  26-19)  fusion  of  tubal 
plicae  can  result  in  the  formation  of  multiple 
gland-like  spaces  (fig.  26-20),  which  may  have  a 
cribriform  pattern  (fig.  26-21)  and  may  be  lined 
by  mildly  to  moderately  atypical  epithelium.  The 
clues  to  the  diagnosis  of  pseudocarcinomatous 
hjrperplasia  include  the  presence  of  tubercles  in 
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Figure  26-19 

TUBERCULOUS  SALPINGITIS 
The  tube  is  markedly  distended.  Tubercles  and  hemor- 
rhagic areas  are  present  on  the  serosal  surface.  (Courtesy  of 
Dr.  Bradley  Bigelow,  New  York,  NY.) 


Figure  26-20 

TUBERCULOUS  SALPINGITIS 
There  is  marked  hyperplasia  of  the  tubal  epithelium  with 
fusion  of  plicae  and  the  formation  of  many  crowded  gland- 
like spaces,  simulating  adenocarcinoma.  (Figures  26-20- 
26-22  are  from  the  same  patient.)  (Fig.  5 from  Young  RH, 
Clement  PB,  Scully  RE.  The  fallopian  tube  and  broad  liga- 
ment. In:  Sternberg  SS,  ed.  Diagnostic  surgical  pathology, 
Vol  2,  2nd  ed.  New  York:  Raven  Press,  1994:2283. ) 


Figure  26-21 

TUBERCULOUS  SALPINGITIS 
A cribriform  pattern  is  present; 
cytologic  atypia  is  lacking. 


485 


Tumors  of  the  Ovary,  Maldeveloped  Gonads,  Fallopian  Tube,  and  Broad  Ligament 


Figure  26-22 

TUBERCULOUS  SALPINGITIS 
Two  tubercles  are  present  in  the  lamina  propria.  ( Fig.  6 from 
Young  RH,  Clement  PB,  ScuDy  RE.  Tlie  fallopian  tube  and  broad 
ligament.  In;  Sternberg  SS,  ed.  Diagnostic  surgical  pathology, 
Vol  2,  2nd  ed.  New  York:  Raven  Pi'ess,  1994:2283. ) 

the  wall  of  the  tube,  particularly  in  its  lamina 
propria  (fig.  26-22 ),  and  a lack  of  cytologic  malig- 
nancy of  the  epithelial  cells.  A more  common 
problem,  which  has  been  emphasized  in  the  lit- 
erature only  rarely,  involves  the  occasional  strik- 
ing changes  simulating  those  of  carcinoma  that 
may  be  seen  in  cases  of  chronic  nontuberculous 
salpingitis  (figs.  26-23-26-27)  (46).  In  addition  to 
changes  of  the  type  that  can  be  associated  with 
tuberculosis,  there  may  be  pseudoinvasion  of  the 
muscularis  by  gland-like  structures  (fig.  26-24); 
clusters  of  epithelial  cells,  which  may  be  accom- 
panied by  psammoma  bodies,  within  vascular 
spaces  in  the  tubal  wall  (fig.  26-25);  and  a 
postinflammatory  marked  hyperplasia  of  overly- 
ing mesothelium  that  forms  pseudoglandular 
spaces  (fig.  26-27).  Evidence  against  the  diagno- 
sis of  carcinoma  includes:  the  absence  of  a gross 
tumor;  the  presence  of  severe  chronic  salpingitis; 
a paucity  of  mitotic  figures;  a lack  of  severe  nu- 
clear atypia  or  atypical  mitotic  fignres;  and  iden- 


Figure 26-23 

HYPERPLASIA  OF  TUBAL  EPITHELIUM 
ASSOCIATED  WITH  NONTUBERCULOUS  SALPINGITIS 
Groups  of  closely  packed  gland-like  structures  (center) 
are  separated  by  a dense  inflammatory  infiltrate. 

tification  of  the  gland-like  spaces  in  the  serosa 
as  mesothelium-lined  spaces  on  the  basis  of  both 
their  architecture  and  their  immunohistochem- 
ical  staining  properties  (page  73).  Mesothelial 
cell  proliferation  tends  to  be  orderly,  with  the 
cells  entrapped  in  granulation  and  scar  tissue 
and  arranged  in  interrupted  parallel  arrays  (46). 
Rare  tubal  carcinomas,  however,  can  be  associ- 
ated with  marked  acute  or  chronic  salpingitis, 
which  may  cause  them  to  be  overlooked  (46);  the 
presence  of  epithelium  that  is  frankly  malignant 
cytologically  is  not  compatible  with  a diagnosis 
of  pseudocarcinoma. 

Salpingitis  Isthmica  Nodosa 

This  lesion,  which  is  of  uncertain  pathogene- 
sis, is  usually  found  in  young  women  (mean  age, 
26  years ),  and  may  cause  infertility  or  predispose 
to  ectopic  pregnancy  (53-56).  It  typically  ap- 
pears as  a yellow-white  nodular  swelling  up  to  2 
cm  in  diameter  (fig.  26-28)  but  may  be  grossly 
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Figure  26-24 

HYPERPLASIA  OF  TUBAL  EPITHELIUM  ASSOCIATED 
WITH  NONTUBERCULOUS  SALPINGITIS 
Gland-like  structures  are  present  in  the  muscularis, 
simulating  invasion.  The  tubal  lumen  is  at  the  upper  left. 


Figure  26-26 

HYPERPLASIA  OF  TUBAL  EPITHELIUM 
ASSOCIATED  WITH  NONTUBERCULOUS  SALPINGITIS 
The  epithelial  cell  nuclei  are  slightly  atypical. 


Figure  26-25 

HYPERPLASIA  OF  TUBAL  EPITHELIUM  ASSOCIATED 
WITH  NONTUBERCULOUS  SALPINGITIS 
A papillary  cluster  of  epithelial  cells  with  psammoma  bodies 
lies  in  a vascular  space. 


Figure  26-27 

MESOTHELIAL  HYPERPLASIA  OVERLYING  TUBE 
IN  CASE  OF  TUBAL  HYPERPLASIA  ASSOCIATED 
WITH  NONTUBERCULOUS  SALPINGITIS 
The  gland-like  structures  lie  in  a reactive  stroma,  and  ai-e 
oriented  parallel  to  the  mesotlielial  surface,  which  is  not  shown. 
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Figure  26-28 
SALPINGITIS 
ISTHMICA  NODOSA 
There  are  dark,  nodular 
swellings  of  the  isthmic  por- 
tions of  the  tubes.  The  gland- 
like structures  were  distended 
with  yellow  fluid. 


Figure  26-29 

SALPINGITIS  ISTHMICA  NODOSA 
The  tube  has  been  transected  to  disclose  marked  thick- 
ening of  its  wall. 


inconspicuous.  It  usually,  but  not  invariably,  in- 
volves the  isthmus,  and  is  bilateral  in  approxi- 
mately 85  percent  of  the  cases  (56).  Sectioning 
shows  firm,  rubbery  tissue  (fig.  26-29).  Micro- 
scopic examination  reveals  glands  lined  by  tubal 
epithelium,  usually  unaccompanied  hy  endome- 
trial-t5rpe  stroma,  lying  within  the  muscularis 
(fig.  26-30),  which  is  typically  thickened.  In  some 


cases  cystic  dilatation  of  the  glands  is  prominent. 
Serial  sectioning  has  shown  that  the  glands  are 
diverticula  that  communicate  with  the  tubal 
lumen.  The  lesion  should  be  easily  distinguished 
from  carcinoma  hy  the  regular  distribution  of  its 
widely  spaced  glands,  the  lack  of  significant 
cellular  atypia,  and  the  absence  of  a desmo- 
plastic stromal  response  (fig.  26-31). 

Heat  Artifact 

Operative  cauterization  or  heating  of  the 
specimen  after  surgical  removal  may  cause  an 
appearance  of  cellular  pseudostratification  with 
marked  elongation  and  dark  staining  of  the  nu- 
clei (fig.  26-32)  (57).  Recognition  of  the  distinc- 
tive appearance  of  this  change  should  facilitate 
its  differentiation  from  carcinoma. 

Pregnancy-Related  Changes 

Arias-Stella  Reaction.  The  Arias-Stella  re- 
action has  been  reported  as  a focal  finding  in  the 
fallopian  tube  (fig.  26-33)  in  16  percent  of  cases 
of  ectopic  tubal  pregnancy  (58),  and  has  been 
seen  occasionally  in  patients  with  an  intrauter- 
ine pregnancy  (59).  The  concurrence  with  preg- 
nancy, absence  of  a mass  lesion,  distinctive  C3do- 
logic  features,  and  lack  of  invasion  help  to 
differentiate  this  lesion  from  the  rare  clear  cell 
carcinoma  of  the  tube. 

Clear  Cell  Change  of  Pregnancy.  This 
change,  which  occurs  commonly  in  the  endome- 
trium (60),  has  been  described  recently  in  a 
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Figure  26-30 

SALPINGITIS  ISTHMICA  NODOSA 
Gland-like  structures  occupy  much  of  the  muscularis. 


26-31 

SALPINGITIS  ISTHMICA  NODOSA 
The  tubal  lumen  lies  along  the  right  upper  margin; 
numerous  gland-like  structures  unaccompanied  by  stroma 
are  present  in  the  muscularis.  (Fig.  9 from  Young  RH, 
Clement  PB,  Scully  RE.  The  fallopian  tube  and  broad  liga- 
ment. In:  Sternberg  SS,  ed.  Diagnostic  surgical  pathology, 
Vol  2,  2nd  ed.  New  York:  Raven  Press,  1994:2285.) 


Figure  26-32 
HEAT  ARTIFACT 
The  nuclei  are  dark  and  elongated. 
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Figure  26-33 

ARIAS-STELLA  REACTION 
Several  epithelial-cell  nuclei  are  enlarged  and  smudgy. 


fallopian  tube  that  was  the  site  of  a tubal  preg- 
nancy (fig.  26-34)  (64a).  The  lesion  should  be 
distinguished  from  clear  cell  carcinoma  by  the 
use  of  criteria  similar  to  those  applicable  in  the 
endometrium  (60). 

Ectopic  Decidua.  Decidua  has  been  encoun- 
tered in  the  lamina  propria  of  the  fallopian  tube 
in  5 to  8 percent  of  pregnant  women  at  term  (61, 
63,64),  in  about  one  third  of  cases  of  ectopic 
pregnancy  (62a),  and  rarely,  in  women  receiving 
progestins  (62).  We  have  seen  occlusion  of  the 
lumen  by  decidua  in  one  case  (fig.  26-35).  De- 
cidua has  also  been  identified  in  the  serosal 
connective  tissue  in  approximately  5 percent  of 
a large  series  of  tubal  ligation  specimens  (65). 
These  foci  of  decidua  have  always  been  inciden- 
tal microscopic  findings  in  the  cases  encountered 
to  date.  The  distinctive  features  of  decidual  cells 
should  facilitate  diagnosis  but  potential  confu- 
sion with  a signet-ring  cell  carcinoma  arises  when 
the  decidual  cells  contain  mucin-filled  in- 


Figure  26-34 

CLEAR  CELL  HYPERPLASIA  OF  PREGNANCY 
The  tubal  epithelial  cells  are  distended  by  clear  cytoplasm. 


tracytoplasmic  vacuoles  (fig.  26-36).  The  mucin 
in  such  cells,  however,  is  alcianophilic  and  unlike 
the  mucin  of  most  signet-ring  cell  carcinomas, 
periodic  acid-Schiff  (PAS)  negative  (60). 

Endometriosis 

Endometrial  tissue  extends  directly  from  the 
uterine  cornu  and  replaces  the  mucosa  of  the  in- 
terstitial and  isthmic  portions  of  the  fallopian  tube 
in  up  to  25  and  10  percent  of  women,  respectively 
(fig.  26-37)  (72,76).  This  finding  is  considered  to  be 
a normal  morphologic  variation.  When  endome- 
trial tissue  in  the  interstitial  and  isthmic  portions 
of  the  tube  causes  luminal  occlusion  (fig.  26-37), 
the  term  “endometrial  colonization”  has  been  ap- 
plied (66,68,71,73)  although  the  process  may  rep- 
resent only  an  exaggeration  of  the  normal  varia- 
tion described  above;  involvement  may  be 
bilateral.  Endometrial  colonization  is  said  to  ac- 
count for  15  to  20  percent  of  cases  of  infertility  and 
may  be  associated  with  tubal  pregnancy.  This 
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Figure  26-35 
ECTOPIC  DECIDUA 

The  tubal  lumen  contains  a mass  of  decidual  cells  and  a 
pool  of  mucin.  (Mucicarmine  stain) 


Figure  26-36 
ECTOPIC  DECIDUA 

A high-power  view  of  figure  26-35  shows  cytoplasmic 
mucin  in  many  decidual  cells.  (Mucicarmine  stain) 


Figure  26-37 
ENDOMETRIOSIS 
(COLONIZATION)  OF 
THE  FALLOPIAN  TUBE 
The  lumen  is  occluded  by  endome- 
trial glands  and  stroma.  Dilated  lym- 
phatics lie  at  the  junction  of  the  en- 
dometrial tissue  and  muscle  layer. 
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Figure  26-38 

PSEUDOXANTHOMATOUS  SALPINGITIS 
There  is  brown  discoloration  of  the  mucosa. 


Figure  26-39 

PSEUDOXANTHOMATOUS  SALPINGITIS 

Pseudoxanthoma  cells  with  brown  lipofuscin  pigment 
expand  the  tubal  plicae. 


ectopic  endometrial  tissue  may  be  the  site  of 
origin  of  some  tubal  polyps  (page  462)  (67,70,74). 

True  tubal  endometriosis  is  most  commonly 
serosal  and  associated  with  endometriosis  else- 
where in  the  pelvis;  the  myosalpinx  is  not  in- 
volved in  most  of  the  cases  (79);  rarely,  promi- 
nent mucosal  involvement  is  seen.  In  some  cases 
of  pelvic  endometriosis  the  mucosal  surface  ap- 
pears brown  because  of  an  accumulation  of  old 
blood  pigment  in  pseudoxanthoma  cells  in  the 
lamina  propria  (figs.  26-38,  26-39). 

Another  type  of  endometriosis  of  the  fallopian 
tube  is  postsalpingectomy  endometriosis  (69,77, 
78,80),  which  has  been  found  in  20  to  50  percent 
of  tubes  examined  after  ligation.  The  frequency 
of  this  complication  is  increased  if  electrocautery 
was  used,  if  the  proximal  stumps  are  short,  and  if 
the  postligation  interval  is  long.  The  lesion  occurs 
at  the  tip  of  the  proximal  tubal  stump,  typically  1 
to  4 years  after  the  ligation.  It  may  be  associated 
with  salpingitis  isthmica  nodosa.  The  lesion  is 
histologically  similar  to  uterine  adenomyosis, 
consisting  of  endometrial  glands  and  stroma  that 
have  extended  fi"om  the  endosalpinx  into  the 
muscularis,  and  often  to  the  serosal  surface. 
Hysterosalpingography  or  India  ink  injection  of  the 
specimen  may  show  tuboperitoneal  fistulas  (75)  in 
which  postligation  ectopic  pregnancies  may  occur. 
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Figure  26-40 

ECTOPIC  PREGNANCY 

The  ampullary  portion  of  the  tube  is  markedly  distended 
by  blood.  A corpus  luteum  of  pregnancy  is  present  in  the 
adjacent  ovary. 


Ectopic  Pregnancy 

In  approximately  half  the  cases  of  tubal  preg- 
nancy there  is  a sausage-shaped  distension  of  the 
ampullary  portion  of  the  tube  (83,84),  which  typi- 
cally has  a thinned  wall  and  a dusky  red  serosal 
surface  (figs.  26-40,  26-41);  the  tube  may  be  rup- 
tured. Less  commonly,  the  isthmic  portion  is  in- 
volved, and  least  often,  the  interstitial  portion  or 
fimbriated  end.  Microscopic  examination  may  re- 
veal fetal  parts,  villi,  which  are  frequently  degen- 
erated, and  trophoblast  in  varying  combinations, 
as  well  as  blood  clot,  which  accounts  for  the  marked 
luminal  distension  (81).  There  may  be  evidence  of 
an  underlying  disorder  that  predisposes  to  ectopic 
pregnancy,  such  as  chronic  salpingitis,  salpingitis 
isthmica  nodosa,  endometriosis,  or  a small  tumor. 


Figure  26-41 

ECTOPIC  PREGNANCY 
A portion  of  tubal  lumen  is  distended  with  blood. 


In  chronic  ectopic  pregnancy  a densely  adherent, 
palpable  mass  may  form  (82a).  Although  the 
hemorrhagic  mass  resulting  fi'om  the  ectopic 
pregnancy  is  usually  limited  to  the  fallopian  tube 
and  adjacent  tissue,  in  rare  chronic  cases  it  dissects 
into  the  broad  ligament  and  may  even  extend  to 
the  contralateral  adnexa  (82). 

Rarely,  a clinically  unsuspected  remnant  of  an 
involuted  ectopic  pregnancy,  either  a placental 
site  nodule  (page  481)  or  hyalinized  remains  of 
chorionic  villi,  is  encountered  on  microscopic  ex- 
amination of  a fallopian  tube  (83a). 

Torsion 

Tubal  torsion  (fig.  26-42)  usually  accompanies 
torsion  of  the  adjacent  ovary  (page  441)  but  occa- 
sionally, only  the  tube  is  involved  (86).  On  gross 
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Figure  26-42 

HEMORRHAGIC  INFARCTION  OF 
TUBE  DUE  TO  TORSION 


Figure  26-43 
WALTHARD  NESTS 

Several  small  yellow  nodules  are  clustered  on  the  serosa 
of  the  isthmic  portion  of  the  tube. 


inspection  the  tube  is  swollen  and  typically 
dusky  red-blue  (fig.  26-42).  Rarely,  there  is  syn- 
chronous or  metachronous  involvement  of  the 
contralateral  tube  (85,87). 

Prolapse 

In  approximately  80  percent  of  the  reported 
cases,  prolapse  of  the  fallopian  tube  occurs  after 
a hysterectomy  performed  by  the  vaginal  ap- 
proach (88-91).  On  clinical  examination  a lesion 
simulating  granulation  tissue  is  visible  at  the 
vaginal  apex.  Microscopic  examination  of  a bi- 
opsy specimen  may  result  in  an  erroneous  diag- 
nosis of  papillary  adenocarcinoma  (see  page  466) 
unless  the  “papillae”  are  recognized  as  tubal 
plicae  lined  by  bland  tubal  epithelium. 

Walthard  Nests 

These  nests  of  transitional  epithelium  are 
common  on  the  serosal  surfaces  of  the  fallopian 


tubes,  mesosalpinx,  and  mesovarium  (92,93). 
They  are  often  visible  grossly  as  one  or  more 
white  to  yellow  cysts  or  nodules  a few  millimeters 
in  diameter  (fig.  26-43),  and  are  occasionally  mis- 
taken for  granulomas  or  tumor  implants.  Micro- 
scopic examination  reveals  well-circumscribed, 
small  cysts  (fig.  26-44)  or  solid  nests  (fig.  26-45), 
or  less  often,  surface  plaques  that  focally  replace 
the  normal  mesothelium.  The  solid  nests  are 
composed  of  cytologically  benign,  mitotically  in- 
active, transitional-type  cells  (fig.  26-45);  their 
nuclei  contain  fine  chromatin  and  one  or  two  small 
nucleoli,  and  are  often  grooved.  Sometimes  the 
cells  have  a squamous  appearance,  but  keratiniza- 
tion  is  absent.  The  cysts  are  lined  by  transitional 
cells,  which  may  be  flattened;  inspissated  eosino- 
philic secretion  is  typically  and  mucin  occasionally 
present  within  the  lumens.  The  bland  cytologic 
features  of  this  lesion  should  facilitate  its  distinc- 
tion from  implants  of  carcinoma. 
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Figure  26-44 
WALTHARD  NESTS 
Two  nests  are  cystic. 


Ectopic  Tissue  in  Fallopian  Tube 

Ectopic  tissue  includes  nests  of  hilus  cells  in  the 
fallopian  tube  and  paratubal  tissue  (94,95,97).  In 
a thorough  examination  of  over  2,000  tubes  or 
segments  thereof,  Honore  and  O’Hara  (94)  found 


Figure  26-45 
WALTHARD  NEST 

An  aggregate  of  bland-appearing  transitional  cells  is 
present  in  the  tubal  serosa. 

hilus  cells  in  0.5  percent  of  the  cases.  The  cells 
were  found  only  in  the  endosalpinx  and 
paratubal  connective  tissue,  most  commonly  in 
the  fimbriae.  A single  case  of  ectopic  pancreas  in 
the  fallopian  tube  has  been  reported  (96). 
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27 

TUMORS  OF  THE  BROAD  LIGAMENT 
AND  OTHER  UTERINE  LIGAMENTS 


The  broad  ligament,  which  includes  the 
mesosalpinx  and  mesovarium,  contains  a vari- 
ety of  structures  and  tissues  from  which  neo- 
plasms and  tumor-like  lesions  can  arise,  includ- 
ing normal  embryonic  remnants,  embryonic 
remnants  created  by  minor  disorders  of  develop- 
ment, and  nonspecific  tissues  such  as  blood  ves- 
sels, lymphatic  vessels,  connective  tissue,  and 
nerves.  Normal  embryonic  remnants  comprise 
those  of  the  mesonephric  duct  and  tubules  (fig. 
27-1).  Remnants  associated  with  minor  disor- 
ders of  embryonic  development  include  pedun- 
culated and  sessile  structures  that  are  usually  of 
mullerian  duct  origin,  such  as  hydatids  of 
Morgagni  (figs.  27-2,  27-3)  and  accessory  fallo- 
pian tubes  (fig.  27-4).  Adrenocortical  rests  have 
been  identified  in  23  percent  of  carefully  sec- 
tioned broad  ligaments  (fig.  27-1)  (5),  and  collec- 
tions of  hilus  cells  are  occasionally  encountered. 


Accessory  ovarian  tissue  (page  3)  may  account 
for  the  origin  of  some  of  the  unusual  tumors  of 
ovarian  type  seen  at  this  site.  Finally,  a tumor 
arising  in  the  ovarian  hilus  or  outer  wall  of  the 
uterus  or  fallopian  tube  may  extend  into  the 
broad  ligament  and  even  lose  its  connection  with 
its  parent  organ,  presenting  as  a tumor  of  the 
broad  ligament.  The  World  Health  Organization 
(WHO)  classification  of  tumors  of  the  broad  lig- 
ament is  presented  in  Table  27-1. 

In  a retrospective  review  of  adnexal  tumors 
spanning  a recent  decade,  tumors  of  the  broad 
ligament  were  one  fifth  to  one  sixth  as  common 
as  ovarian  tumors  (6).  The  frequency  of  border- 
line or  invasive  epithelial  tumors  among  the 
broad  ligament  tumors,  however,  was  only  2 
percent  in  contrast  to  a 25  percent  frequency 
among  the  ovarian  tumors.  Seventy-eight  per- 
cent of  the  broad  ligament  tumors  occurred  in 


Figure  27-1 

MESONEPHRIC  (WOLFFIAN)  REMNANTS  (LEFT)  AND  ADRENAL  CORTICAL  REST  (RIGHT) 
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Figure  27-2 

HYDATID  OF  MORGAGNI 
The  tiny  hydatid  is  pedun- 
culated from  the  fimbriated 
end  of  the  right  fallopian  tube. 
The  left  ovary  contains  a se- 
rous cystadenoma. 


Figure  27-3 

HYDATID  OF  MORGAGNI 


The  pedunculated  cyst  is  lined  by  thick  and  thin  epithe- 
lium (of  mullerian  type). 


Figure  27-4 

ACCESSORY  FALLOPIAN  TUBE 


The  irregular  lumen  is  surrounded  by  a thick  layer  of 
smooth  muscle. 


1 
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Table  27-1 

WORLD  HEALTH  ORGANIZATION 
CLASSIFICATION  OF  TUMORS 
OF  THE  BROAD  LIGAMENT  AND 
OTHER  UTERINE  LIGAMENTS 


EPITHELIAL  TUMORS 
Mullerian 

Serous  tumors 
Cystadenoma 

Cystic  tumor  of  borderline  malignancy 
Carcinoma 
Endometrioid  tumors 
Clear  cell  carcinoma 
Mucinous  carcinoma 

Brenner  tumor  and  transitional  cell  carcinoma 
Wolffian  and  probable  wolffian  tumors 
Papillary  cystadenoma* 

Adnexal  tumor  of  probable  wolffian  origin 
Ependymoma 

MIXED  EPITHELIAL-MESENCHYMAL  TUMORS 
Adenomyoma 
Adenosarcoma 
Others 

SOFT  TISSUE  TUMORS 
Benign 

Leiomyoma 

Others 

Malignant 

Leiomyosarcoma 

Others 

MISCELLANEOUS  TUMORS 
Germ  cell  tumors 
Granulosa  cell  tumor 
Thecoma 
Fibroma 

Steroid  cell  tumor 
Adenomatoid  tumor 
Pheochromocytoma 
Others 

SECONDARY  TUMORS 
Carcinoma 

Lymphoma  and  leukemia 
Others 

TUMOR-LIKE  LESIONS 
Cysts 

Mullerian 

Wolffian 

Mesothelial 

Endometriosis 

Adrenal  cortical  rest  hyperplasia  (Nelson’s  syndrome) 
Infectious  masses 

Fibroxanthoma  (inflammatory  pseudotumor) 

Malakoplakia 

Foreign  body  granulomas 

Nodular  fasciitis 

Others 


*This  tumor  may  be  associated  with  von  Hippel- 
Lindau  disease. 


patients  between  the  ages  of  20  and  50  years,  10 
percent  in  older  women,  and  12  percent  during 
the  second  decade.  The  tumors  ranged  from  3 to 
40  cm  in  greatest  diameter,  with  72  percent  of 
them,  5 to  12  cm;  16  percent  of  the  tumors  were 
bilateral.  The  clinical  manifestations  of  tumors 
of  the  broad  ligament  are  similar  to  those  of 
ovarian  tumors.  Like  the  latter,  they  can  be 
identified  on  ultrasound  examination.  Other  lig- 
amentous sites  of  neoplasia  are  the  round  liga- 
ment and  the  uterosacral  ligament,  which  con- 
tain considerable  smooth  muscle.  Tumors  of  the 
round  ligament  may  present  intra-abdominally, 
in  the  inguinal  canal,  or  in  the  labium,  where  the 
ligament  inserts. 

EPITHELIAL  TUMORS 

Epithelial  tumors  of  mullerian  type  are  the 
most  common  of  the  epithelial  neoplasms  of  the 
broad  ligament,  where  tumors  of  almost  every 
mullerian  cell  type  have  been  encountered  at 
least  once.  The  second  most  frequently  reported 
category  of  epithelial  tumors  at  this  site  com- 
prise those  that  are  probably  or  definitely  de- 
rived from  wolffian  remnants. 

Epithelial  Tumors  of  Mullerian  TVpe 

Although  only  a few  cases  have  been  reported 
in  detail  (21,22),  in  one  large  series  of  neoplasms 
of  the  broad  ligament  the  serous  cystadenoma 
was  by  far  the  most  common  type  of  mullerian 
tumor  (17a).  The  authors  distinguished  serous 
cystadenomas  from  non-neoplastic  cysts  of  se- 
rous type  by  the  presence  in  the  former  of  a thick 
wall  composed  of  cellular  stroma  resembling 
ovarian  stroma  and  the  absence  of  folds  or  plicae. 
Approximately  35  cases  of  serous  cystic  tumor  of 
borderline  malignancy  of  the  broad  ligament 
have  been  reported  in  women  19  to  67  years  of 
age  (average,  33  years).  All  the  tumors  were 
unilateral  and  confined  to  the  broad  ligament 
(7,8).  One  serous  borderline  tumor  that  con- 
tained mucinous  cells  and  may  have  been  of 
mixed  epithelial  type  (30),  and  one  mucinous 
borderline  tumor  of  intestinal  type  (23)  have  also 
been  reported.  One  cystadenofibroma,  best  in- 
terpreted as  endometrioid,  was  reported  in  a 
patient  with  von  Hippel-Lindau  disease  (33a) 
(see  below).  Five  benign  Brenner  tumors  of  the 
broad  ligament  have  been  described  (20,28); 
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Figure  27-5 

PAPILLARY  CYSTADENOMA  ASSOCIATED 
WITH  VON  HIPPEL-LINDAU  DISEASE 
The  intricate  papillary  proliferation  simulates  that  of  a 
serous  papillary  tumor. 


these  tumors  were  found  in  women  30  to  64  years 
of  age  and  ranged  from  0.8  to  16  cm  in  greatest 
diameter.  One  of  the  Brenner  tumors  was  asso- 
ciated with  a mucinous  cystadenoma  and  an- 
other with  a serous  cystadenoma  (28). 

Fourteen  cases  of  carcinoma  of  mullerian  type 
have  been  reported.  The  patients  ranged  from  23 
to  75  years  of  age  (9).  Four  tumors  were  endome- 
trioid carcinomas,  four  were  clear  cell  carcino- 
mas, three  were  serous  carcinomas  (7,31),  one  a 
probable  mucinous  carcinoma,  one  a transitional 
cell  carcinoma  (33),  and  one  a probable  transi- 
tional cell  carcinoma  ( 26).  In  two  of  the  four  cases 
of  endometrioid  carcinoma  and  one  of  the  four 
cases  of  clear  cell  carcinoma  endometriosis  was 
also  present,  suggesting  the  possibility  of  an 
origin  of  the  tumor  therein.  All  the  carcinomas 
were  unilateral.  Because  of  a limited  period  of 
follow-up  in  many  of  the  cases,  the  prognosis 
associated  with  these  tumors  is  uncertain,  but 
several  of  them  had  spread  beyond  the  broad 


Figure  27-6 

PAPILLARY  CYSTADENOMA  ASSOCIATED 
WITH  VON  HIPPEL-LINDAU  DISEASE 
The  papillae  are  lined  hy  a mostly  single  layer  of  bland 
cuboidal  epithelial  cells. 


ligament.  Therapy  similar  to  that  used  for  ovar- 
ian carcinomas  of  similar  cell  types  is  indicated. 

Epithelial  Tumors  of  Definite 
or  Probable  Wolffian  Origin 

Four  cases  of  papillary  cystadenoma  of  meso- 
nephric origin  in  the  broad  ligament  have  been 
reported  in  patients  with  von  Hippel-Lindau  dis- 
ease (an  autosomal  dominant  disorder  character- 
ized by  a variety  of  lesions,  including  hemangio- 
blastomas of  the  retina  and  central  nervous 
system,  hepatic  and  renal  adenomas,  renal  cell 
carcinoma,  paragangliomas,  cysts  of  the  pan- 
creas and  kidney,  papillary  cystadenomas  of  the 
epididymis  in  the  male,  and  a number  of  rarer 
cysts,  tumors,  and  congenital  abnormalities)  ( 16- 
18,25).  The  tumors  were  bilateral  in  two  cases, 
and  in  one  of  these  cases  was  the  first  recognized 
manifestation  of  the  disease  (25).  The  tumors 
were  cystic  and  ranged  up  to  3 cm  in  diameter. 
Microscopic  examination  revealed  the  presence 
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Figure  27-7 

DIAGRAM  SHOWING  LOCATIONS  OF  NINE  EXTRAOVARIAN 
ADNEXAL  TUMORS  OF  PROBABLE  WOLFEIAN  ORIGIN 
The  shapes  and  relative  sizes  of  the  tumors  are  shown.  (Fig.  1 from  Kariminejad  MH,  Scully  RE.  Female  adnexal  tumor  of 
probable  Wolffian  origin.  A distinctive  pathologic  entity.  Cancer  1973;31:671-7.) 


Figure  27-8 

BROAD  LIGAMENT  TUMOR  OF  PROBABLE  WOLFFIAN  ORIGIN 
The  tumor  lies  within  the  broad  ligament  and  has  a lobulated,  smooth  external  surface.  (Fig.  2 from  Kariminejad  MH, 
Scully  RE.  Female  adnexal  tumor  of  probable  Wolffian  origin.  A distinctive  pathologic  entity.  Cancer  1973;31:671-7.) 


of  complex  papillae  lined  by  cuboidal,  nonciliated 
cells  with  bland  nuclei  (figs.  27-5,  27-6). 

A more  common  tumor  of  the  broad  ligament, 
for  which  there  is  very  strong  evidence  of  a wolff- 
ian  origin,  is  the  female  adnexal  tumor  of  proba- 
ble Wolffian  origin;  approximately  40  cases  have 
been  reported  (12,24).  Similar  tumors  occur  in 
the  ovary  (page  324)  and  the  retroperitoneum 


(11,13).  The  patients  ranged  in  age  from  15  to  81 
years.  All  the  tumors  were  unilateral,  with  diam- 
eters of  0.5  to  18  cm,  and  were  situated  mainly 
within  the  leaves  of  the  broad  ligament  or  pedun- 
culated fi'om  it  or  from  the  serosa  of  the  fallopian 
tube  (figs.  27-7,  27-8).  The  sectioned  surfaces  (fig. 
27-9)  were  entirely  or  predominantly  solid,  often 
containing  small  cysts.  The  solid  tissue  varied  from 
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Figure  27-10 

BROAD  LIGAMENT  TUMOR 
OF  PROBABLE  WOLFFIAN  ORIGIN 
The  tumor  has  a solid  architecture. 

with  either  evidence  of  spread  to  the  peritoneum 
at  the  time  of  diagnosis  or  recurrence  6 or  more 
years  after  removal  of  the  primary  tumor  (12). 
Many  of  the  patients  whose  tumors  have  not 
been  clinically  malignant  had  short  follow-up 
periods.  Although  some  of  the  clinically  malig- 
nant tumors  contained  pleomorphic  nuclei  and 
numerous  mitotic  figures,  others  had  a bland 
appearance,  indicating  the  necessity  for  long- 
term follow-up  in  all  the  cases  regardless  of  the 
microscopic  features  of  the  tumor. 

Ependymoma 

Three  ependymomas  of  the  broad  ligament 
and  one  of  the  uterosacral  ligament  have  been 
reported  in  patients  13,  45,  47,  and  48  years  of 
age,  respectively  (10,15,19).  They  varied  from  1 
cm  in  diameter  to  a large  mass  filling  the  pelvis 
and  extending  to  the  umbilicus.  The  microscopic 


Figure  27-9 

SECTIONED  SURFACE  OF  BROAD  LIGAMENT 
TUMOR  OF  PROBABLE  WOLFFIAN  ORIGIN 
The  tissue  is  mostly  solid  and  lobulated  but  contains  a 
few  cysts.  (Fig.  3 from  Kariminejad  MH,  Scully  RE.  Female 
adnexal  tumor  of  probable  Wolffian  origin.  A distinctive 
pathologic  entity.  Cancer  1973;31:671-7.) 


grayish  white  to  tan  or  yellow,  and  was  typically 
firm  or  rubbery;  hemorrhage  and  necrosis  were 
present  only  occasionally.  The  microscopic  fea- 
tures of  the  tumor  are  described  on  page  325 
(figs.  27-10-27-12). 

The  Wolffian  origin  of  these  tumors  is  sup- 
ported by  their  relatively  common  occurrence  in 
the  broad  ligament,  where  wolffian  remnants 
are  located;  their  lack  of  a close  resemblance  to 
tumors  of  known  mullerian  type  on  light  micro- 
scopic examination;  and  their  ultrastructural 
and  immunohistochemical  features,  which  also 
differ  from  those  of  mullerian  neoplasms.  Elec- 
tron microscopic  examination  of  several  tumors 
has  revealed  an  absence  or  paucity  of  cilia,  Golgi 
apparatus,  secretory  granules,  and  glycogen, 
and  the  presence  of  a thick  peritubular  basal 
lamina  (11,14).  Immunohistochemical  staining 
has  been  negative  for  epithelial  membrane  anti- 
gen (EMA),  TAG72,  and  carcinoembryonic  anti- 
gen (CEA)  in  contrast  to  typically  opposite  find- 
ings in  tumors  of  mullerian  type  (29,32). 

Four  of  the  broad  ligament  tumors  of  probable 
wolffian  origin  have  had  a malignant  behavior. 
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Figure  27-11 

BROAD  LIGAMENT  TUMOR  OF  PROBABLE 
WOLFFIAN  ORIGIN 

The  tumor  has  a papillary  adenomatous  architecture. 


features  were  similar  to  those  of  ependymomas 
of  the  central  nervous  system.  In  one  case  the 
presence  of  cysts  containing  papillae  with 
psammoma  body  formation  simulated  closely 
the  appearance  of  serous  papillary  carcinoma; 
the  tumor  was  distinguished  from  the  latter  only 
by  finding  the  characteristic  perivascular  ro- 
settes of  the  ependymoma  and  staining  for  glial 
fibrillary  acidic  protein,  which  was  observed  in 
all  the  reported  cases.  One  tumor  contained  an 
island  of  cartilage,  but  its  presence  did  not  estab- 
lish the  diagnosis  of  teratoma  since  cartilage  has 
been  described  in  ependymomas  of  the  central 
nervous  system.  In  two  patients  the  tumor  had 
spread  beyond  the  broad  ligament  or  uterosacral 
ligament  at  the  time  of  operation;  a third  patient 
had  two  retroperitoneal  recurrences  of  tumor 
over  a period  of  24  years.  Except  for  that  case  the 
duration  of  follow-up  has  been  relatively  short. 


Figure  27-12 

BROAD  LIGAMENT  TUMOR  OF  PROBABLE 
WOLFFIAN  ORIGIN 

The  tumor  is  characterized  by  hollow  empty  tubules. 


MIXED  EPITHELIAL-MESENCHYMAL 
TUMORS 

The  adenomyoma,  which  is  composed  of  endo- 
metrial-type glands  (with  or  without  en- 
dometrioid stroma)  and  proliferating  smooth 
muscle,  is  the  most  common  mixed  epithelial- 
mesenchymal  tumor  of  the  broad  ligament, 
round  ligament,  and  uterosacral  ligament  (fig. 
27-13).  It  is  difficult  to  determine  the  frequency 
of  these  tumors  because  the  terms  “adeno- 
myoma” and  “endometriosis”  have  often  been 
used  interchangeably  in  these  areas.  One  high- 
grade  mullerian  adenosarcoma  reported  to  have 
arisen  in  the  round  ligament  was  fatal  within  a 
year  after  its  discovery  (40). 
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Figure  27-13 

ADENOMYOMA  OF  ROUND  LIGAMENT 
Endometrioid  glands  with  scanty  adjacent  stroma  are 
separated  by  smooth  muscle. 


SOFT  TISSUE  TUMORS 


Eigure  27-14 

LEIOMYOMA  OF  BROAD  LIGAMENT 
The  small  tumor,  which  has  been  bisected,  is  clearly 
separate  from  the  ovary  and  the  uterus. 


bone  formation  (46)  and  two  benign  mesen- 
chymomas composed  of  adipocytes,  smooth  mus- 
cle cells,  and  thin-walled  blood  vessels  (42). 


Benign  Tumors 

Leiomyomas  and  lipomas  are  the  most  common 
benign  mesenchymal  tumors  of  the  broad  and 
round  ligaments  (34,36a,38a).  Because  of  their 
proximity  to  the  fallopian  tube  and  uterus  it  is 
often  difficult  to  determine  the  site  of  origin  of 
leiomyomas,  causing  Gardner  et  al.  (36b)  to  desig- 
nate them  as  ligamentous  tumors  only  when  they 
were  small  and  clearly  separated  from  the  myo- 
metrium (fig.  27-14).  Lipomas  are  usually  small 
and  lie  below  the  tube  or  in  its  serosa  along  the 
distal  portion  of  the  ampulla;  rarely,  they  are  large 
and  cause  symptoms  (38a).  Occasional  cases  of 
many  other  varieties  of  soft  tissue  tumor  of  the 
broad  and  round  ligaments  have  been  reported 
(34,39),  including  a fibroma  with  heterotopic 


Malignant  Tumors 

The  most  common  sarcoma  of  the  broad  liga- 
ment is  the  leiomyosarcoma,  of  which  only  10 
reported  cases  are  acceptable  if  strict  diagnostic 
criteria  are  used  (35,38).  Like  their  uterine  coun- 
terparts these  tumors  are  associated  with  a poor 
prognosis.  At  least  two  embryonal  rhabdo- 
myosarcomas of  the  broad  ligament  have  been 
reported  in  children  3 and  6 years  of  age,  both  of 
which  were  fatal  (37).  One  endometrioid  stromal 
sarcoma  arising  in  endometriosis  in  the  broad 
ligament  has  been  described  ( 43 ).  Other  reported 
broad  ligament  sarcomas  have  included  a malig- 
nant fibrous  histiocytoma  (36),  a mixed  mesen- 
chymal sarcoma  (45),  a myxoid  liposarcoma  (44), 
and  a Ewing’s  sarcoma  (41). 
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MISCELLANEOUS  AND 
SECONDARY  TUMORS 

A variety  of  miscellaneous  tumors,  many  of 
them  of  ovarian  type,  have  been  reported  in  the 
literature.  Others  are  undoubtedly  hidden  or  are 
inadequately  documented  within  series  of  tu- 
mors of  the  pelvis  or  series  of  specific  neoplasms 
in  which  a broad  ligament  location  is  not  in- 
cluded in  the  title  of  the  paper. 

The  occurrence  of  ovarian-type  tumors  in  the 
broad  ligament  always  raises  the  question  of  an 
origin  in  an  accessory  ovary,  but  in  almost  all  the 
reported  cases  the  tumor  was  large  enough  to 
replace  the  accessory  ovarian  tissue  if  it  had 
been  present  originally.  Dermoid  cysts  (49)  and 
a yolk  sac  tumor  (52)  have  been  reported  in  the 
broad  ligament;  the  dermoid  cysts  arose  bilater- 
ally in  accessory  ovaries.  A dermoid  cyst  contain- 
ing pituitary  tissue  was  found  in  the  uterosacral 
ligament  (50).  A choriocarcinoma  presented  as  a 
mass  in  the  mesosalpinx  of  a 45-year-old  woman, 
and  tumor  was  also  found  within  vessels  in  the 
wall  of  the  adjacent  fallopian  tube;  the  origin  of 
the  tumor  was  in  doubt  (53). 

At  least  four  tumors  that  were  designated 
“granulosa  cell  tumor”  originated  in  the  broad 
ligament  (49a,56,57),  but  some  of  those  in  the 
older  literature  may  have  been  female  adnexal 
tumors  of  probable  wolffian  origin  misinter- 
preted as  granulosa  cell  tumors.  The  literature 
contains  at  least  three  broad  ligament  tumors  in 
the  thecoma-fibroma  category  (54,55);  in  one  70- 
year-old  woman  (54)  the  tumor  was  associated 
with  an  elevated  estradiol  level  and  cystic  hyper- 
plasia of  the  endometrium.  At  least  three  steroid 
cell  tumors  have  arisen  in  the  broad  ligament 
(58-60).  In  two  cases  (58,60)  the  tumor  was  viril- 
izing, and  in  one  of  them  was  demonstrated  to 
have  arisen  in  an  accessory  ovary  (58);  that  tumor 
was  clinically  malignant.  The  common  adrenal- 
cortical  rests  of  the  broad  ligament  are  another 
possible  source  of  tumors  of  this  type. 

An  adenomatoid  tumor  has  been  reported  in 
the  broad  ligament  (61).  Two  pheochromo- 
cytomas  of  the  broad  ligament  have  been  de- 
scribed (47,48);  in  one  case,  in  a 51-year-old- 
woman,  the  tumor  was  only  3 cm  in  diameter  and 
was  associated  with  hypertension  and  an  ele- 
vated vanillylmandelic  acid  level;  both  manifes- 
tations reverted  to  normal  postoperatively  (48). 


Any  type  of  malignant  tumor  arising  in  the 
uterus,  fallopian  tube,  elsewhere  in  the  pelvis  or 
abdomen,  or  outside  the  abdomen  may  spread  by 
direct  extension,  l3anphatic  vessels,  or  blood  ves- 
sels to  the  broad  ligament.  Intravenous  leio- 
myomatosis and  endometrial  stromal  sarcoma  of 
the  uterus  may  present  at  operation  as  a mass 
within  the  broad  ligament. 

TUMOR-LIKE  LESIONS 

Among  the  most  common  tumor-like  lesions 
are  cysts  of  mullerian,  mesonephric,  and  meso- 
thelial  origin  (62a-64,66).  These  cysts  vary  in 
size  from  barely  recognizable  grossly  to  rela- 
tively rare  examples  20  cm  or  more  in  diameter 
(figs.  27-15,  27-16).  Pedunculated  cysts  (hyda- 
tids of  Morgagni),  which  are  very  common,  are 
situated  close  to  the  fimbriated  end  of  the  fallo- 
pian tube  (see  fig.  27-2).  They  are  lined  most 
often  by  fallopian  tube-type  epithelium  and  may 
contain  branching  folds  within  their  lumens, 
resembling  the  plicae  of  the  fallopian  tube  and 
suggesting  an  origin  in  an  accessory  tube  (see  fig. 
27-3).  Cysts  with  a similar  lining  are  less  often 
sessile  within  the  leaves  of  the  broad  ligament 
(fig.  27-17).  Occasional  cysts  are  lined  by  cuboi- 
dal  cells  of  mesothelial  type  or  by  cuboidal  epi- 
thelium resembling  that  of  mesonephric  rem- 
nants of  the  broad  ligament;  the  latter  cysts  may 
have  a prominent  basement  membrane  like  the 
remnants  from  which  they  arise.  It  may  not  be 
possible  in  every  case  to  determine  the  subtype 
of  a broad  ligament  cyst,  especially  when  it  is 
large;  in  some  cases  it  may  be  difficult  to  distin- 
guish a cyst  of  mullerian  origin  from  a cystaden- 
oma,  although  the  latter  typically  has  a promi- 
nent stromal  component  resembling  the  stroma 
of  an  ovarian  cystadenoma.  Mesothelial  cysts 
are  typically  lined  by  flattened  cells  and  may  be 
unilocular  or  multilocular  (fig.  27-18).  Sizable 
broad  ligament  cysts  are  subject  to  the  same 
complications  as  ovarian  cysts,  including  tor- 
sion, infarction,  and  rarely,  infection.  Endome- 
triosis often  involves  the  broad  ligament,  t3q>i- 
cally  in  association  with  involvement  of  other 
pelvic  organs  and  tissues.  In  one  case  (61a)  a 
uterus-like  cystic  mass  lined  by  endometrioid 
tissue  surrounded  by  smooth  muscle  was  con- 
nected to  the  broad  ligament  (see  page  421 ).  The 
adrenal  cortical  rest  hyperplasia  that  has  been 
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Figure  27-15 

BROAD  LIGAMENT  CYST 
The  cyst  is  between  the  ovary  and  fallopian  tube. 


Figure  27-16 

BROAD  LIGAMENT  CYST 

The  cyst  and  tube  are  twisted,  with  a hemorrhagic  surface. 
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Figure  27-17 

MULLERIAN  CYST  OF  BROAD  LIGAMENT 
The  cyst  is  lined  by  a thin,  locally  ciliated  epithelium  with 
underlying  nonspecific  collagenous  tissue. 

reported  in  cases  of  Nelson’s  syndrome  has  been 
discussed  on  page  453.  A wide  variety  of  inflam- 
matory lesions  caused  by  specific  organisms  or 
due  to  foreign  bodies  can  involve  the  broad  liga- 
ment, usually  having  spread  from  an  adjacent 
pelvic  organ.  We  have  seen  one  example  of  an 


(BENIGN  CYSTIC  MESOTHELIOMA) 
OF  BROAD  LIGAMENT 


inflammatory  pseudotumor  confined  to  the 
broad  ligament.  One  case  of  malakoplakia  in- 
volved the  broad  ligament  and  inguinal  canal 
(65)  and  there  was  one  report  of  nodular  fasciitis 
of  the  round  ligament  presenting  as  a small 
nodule  in  a labium  (62). 
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Abscess 

ovary,  435,  436,  437 
tubo-ovarian,  435,  436 
Acanthosis  nigricans,  386,  413 
Accessory  ovary,  3 
source  of  tumors,  507 
ACTH,  237,  295,  381 
ACTH  secretion,  ovarian  tumors,  381 
Actinomycosis,  ovary,  436,  437 
Adenocarcinoma,  ovary,  see  under  cell  type 
in  dermoid  cyst,  281 
Adenofibroma 

fallopian  tube,  472,  473 
ovary,  see  under  cell  type 
Adenoid  basal  pattern,  ovary,  tumor,  120, 122,  322 
Adenoid  cystic  carcinoma,  metastatic  to  ovaiy,  357 
Adenoid  cystic  pattern,  ovary,  tumor,  71,  71,  322,  323 
Adenomatoid  tumor 
broad  ligament,  507 
fallopian  tube,  477,  478-480 
ovary,  328,  328 

Adenomyoma,  ligaments,  505,  506 
Adenosarcoma 

fallopian  tube,  474 
ovary,  131,  132,  133 
peritoneum,  452 
round  ligament,  505 

Adenosquamous  carcinoma,  see  Endometrioid  tumors, 
fallopian  tube  and  Endometrioid  tumors,  ovary, 
carcinoma 
in  dermoid  cyst,  281 

Adrenal  cortical  rests,  17,  18,  453,  499,  499 
Adrenal  gland 

thecal  metaplasia,  454 
tumors  resembling  ovarian  tumors,  453 
AE1/AE3,  236 
Albumin,  254 
Aldosteronism,  382 
Alpha- 1 -antitrypsin,  254,  258,  259 

Alpha-fetoprotein,  148,  150,  217,  240,  244,  254,  254,  257, 
258,  271,316,  323 
Alpha-fetoprotein  production,  240 
hy  dysgerminoma,  240 
by  embryonal  carcinoma,  255 
by  endometrioid  carcinoma,  125 
by  hepatoid  carcinoma,  323,  469 
by  immature  teratoma,  267 
by  polyembryoma,  258 
by  Sertoli-Leydig  cell  tumor,  205 
by  yolk  sac  tumor,  245 

Alpha-melanocyte-stimulating  hormone,  297,  382 

Alveolar  rhabdomyosarcoma,  see  Rhabdomyosarcoma 

Amylase,  390 

Amyloidosis,  ovary,  441 

Anaplastic  carcinoma,  nodular,  ovary. 


*Numbers  in  boldface  indicate  table  and  figure  pages. 


in  mucinous  tumors,  94,  95,  96 
in  serous  tumors,  72 
Anatomy,  gross 

fallopian  tube,  457 
broad  ligament,  499 
ovary,  4 

Androblastoma,  see  Sertoli  cell  and  Sertoli-Leydig  ceU  tumors 
Androblastoma,  diffuse,  nonlobular,  223 
Androgen  insensitivity  syndrome,  401,  402-406 
clinical  manifestations,  402 
gross  pathology,  402,  404--406 
hamartomas,  402,  404 
microscopic  pathology,  402,  402^06 
with  germ  cell  tumors,  406,  407 
with  sex  cord-stromal  tumors,  404,  405 
Androgens 

function,  19,  20 
aromatization,  20 
evaluation,  21 

Anemia,  autoimmune  hemolytic,  paraneoplastic,  385 
Angioma,  see  Hemangioma,  Lymphangioma 
Angio myolipoma,  fallopian  tube,  477 
Angiosarcoma,  ovary 
metastatic,  357 
primary,  315 
Angiotensin,  ovary,  19 
Antidiuretic  hormone,  381 
Apocrine  carcinoma  in  dermoid  cyst,  150 
Appendix 

mucinous  tumors  with  pseudomyxoma  peritonei,  99 
tumors,  metastatic  to  ovary,  99,  336,  344,  344 
Appendix  epiploica,  adherent  to  ovary,  442,  443 
Argentaffin  cells,  82,  83,  213,  291,  293,  299 
Argyrophil  cells,  82,  83,  120,  297,  299 
Arias-Stella  reaction 
fallopian  tube,  488,  490 
in  ovarian  endometriosis,  432,  433 
Aromatase,  375,  414 
Aromatase,  function,  19 

Arrhenoblastoma,  see  Sertoli  cell  and  Sertoli-Leydig 
cell  tumors 

Aspergillosis,  ovary,  438 

Ataxia-telangiectasia  with  ovarian  tumors,  389 
Atypical  proliferating  tumors,  see  Borderline  tumors 
Autoimplantation,  serous  borderline  tumor,  58,  60 

B72.3,  73,  74,  124,  469,  504 
BER  EP4,  73 
BER  H2,  244 

Biliary  tract,  carcinoma  metastatic  to  ovary,  348,  350 
as  Krukenberg  tumor,  336 
Blastomycosis,  ovary,  438 
Blood  vessels 

fallopian  tube,  457 
ovary,  5 
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Borderline  tumors 
broad  ligament,  501 
fallopian  tube,  464 
ovary,  see  also  under  cell  type 
diagnostic  criteria,  51 
microinvasion,  52 
mixed,  165,  165 
nomenclature,  51 
terminology,  52 
treatment,  52 

with  intraepithelial  carcinoma,  52 
BRCA,  43 
Breast  carcinoma 

metastatic  to  fallopian  tube,  482 
metastatic  to  ovary,  150,  349,  351-353 
source  of  Krukenberg  tumor,  336 
Brenner  tumor 

broad  ligament,  501 

ovary,  see  Transitional  cell  tumors,  ovary 
uterus,  453 
Broad  ligament 

cysts,  507,  508,  509 
tumors 

age  incidence,  499 
classification,  501 
frequency,  499 

Burkitt’s  lymphoma,  ovary,  362,  363 
CA19-9,  43 

CA125,  43,  74,  167,  343,  466,  469 
CA125  screening 

fallopian  tube  cancer,  464 
ovarian  cancer,  33 
Calcification,  idiopathic,  ovary,  421 
Calcitonin,  295,  297 
Call-Exner  bodies 

in  granulosa  cell  tumors,  172,  172,  173 
in  gynandroblastoma,  219,  219 
normal,  12 
CAM  5.2,  236 
Carcinoid 

fallopian  tube,  480 
ovary 

metastatic 

age  incidence,  345 
clinical  manifestations,  345 
differential  diagnosis,  150,  346 
gross  pathology,  345,  345 
microscopic  pathology,  345,  345-347 
prognosis,  345 
sites  of  origin,  345 
with  Cushing’s  syndrome,  381 
primary 

goblet  cell,  298,  298-300 

in  Sertoli-Leydig  cell  tumor,  215,  215 

insular 

age  incidence,  291 
clinical  manifestations,  291 
definition,  291 
differential  diagnosis,  293 
frequency,  291 


gross  pathology,  291,  292 
immunohistochemistry,  292 
microscopic  pathology,  291,  292,  293 
tumor  marker,  291 
rare  patterns,  300 
strumal 

age  incidence,  295 

clinical  manifestations,  295 

definition,  295 

differential  diagnosis,  298 

frequency,  295 

gross  pathology,  295,  296 

immunohistochemistry,  296,  297 

microscopic  pathology,  296,  296, 297,  376 

prognosis,  298 

spread,  295 

treatment,  298 

with  cutaneous  melanosis,  386 
with  functioning  stroma,  376,  376 
with  h3q)oglycemia,  382 
trabecular,  294,  294,  295 

with  Cushing’s  syndrome,  381 
with  hypoglycemia,  294,  382 
Carcinoid  syndrome,  291,  295 
Carcinoma  in  situ 

cervix,  metastatic  to  fallopian  tube,  361,  482 
cervix,  metastatic  to  ovary,  361 
fallopian  tube,  466,  468,  469 
Carcinoma,  ovary 

primary,  see  also  under  type 

chromosomal  abnormalities,  46 

classification,  27,  28 

cytology,  see  Cytology 

de  novo,  43,  44 

diagnosis,  33 

early,  43,  44 

epidemiology,  41,  42,  43 

familial,  42 

frequency,  27 

genetic  abnormalities,  46 

grading,  41 

hereditary,  42 

lymph  node  metastasis,  36,  39 
morphometry,  41 
oncogenes,  46 

origin  in  benign  tumors  and  lesions,  44 

pathogenesis,  43 

prognosis,  40 

prognostic  factors,  40 

screening,  33 

spread,  36,  38,  39 

stage,  FIGO  and  TNM,  36,  37,  39 

treatment,  39 

tumor  suppressor  genes,  41 
with  connective  tissue  disorders,  385 
with  hematologic  disorders,  385 
with  pyrexia,  390 
with  Muir-Torre  syndrome,  386 
with  uveal  melanocytic  lesions,  390 
secondary,  see  under  primary  sites  and  types 
Carcinosarcoma,  see  Malignant  mesodermal  mixed  tumor 
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Cathepsin  E,  86 

CEA,  73,  74,  97,  231,  244,  259,  299,  343,  504 
Cerebellar  degeneration,  subacute,  paraneoplastic,  383 
Cervix,  uterine,  carcinoma 

metastatic  to  ovary,  361,  361,  362 
source  of  Krukenberg  tumor,  336 
spread  to  fallopian  tube,  482 
Charcot-Bottcher  filaments,  221 
Chemotherapy,  39,  see  also  under  specific  tumor  type 
Chondroma 

fallopian  tube,  477 
ovary,  315 
Chondrosarcoma 
in  dermoid  cyst,  281 
metastatic  to  ovary,  357 
Chordoma,  metastatic  to  ovary,  357 
Choriocarcinoma 

metastatic  to  ovary,  361 
primary 

broad  ligament,  507 
fallopian  tube,  481,  481 
ovary,  167,  258,  259,  331 
Chorionic  gonadotropin  production 
by  choriocarcinoma,  259 
by  clear  cell  carcinoma,  379 
by  dysgerminoma,  240,  242 
by  embryonal  carcinoma,  255 
by  immature  teratoma,  267 
by  polyembryoma,  258 

ectopic,  by  fallopian  tube  carcinoma,  466,  471 
ectopic,  by  ovarian  carcinoma,  379 
Chromogranin,  130,  231,  292,  293,  296,  297,  299,  321, 
330, 347 

Chromosome  abnormalities 
in  ovarian  cancer,  46 

Classification,  World  Health  Organization 
broad  ligament  tumors,  501 
fallopian  tube  tumors,  461 
ovarian  tumors,  27,  28 
Clear  cell  carcinoma 
broad  ligament,  502 
fallopian  tube,  469 

ovary,  see  under  Clear  cell  tumors,  ovary 
peritoneum  and  retroperitoneum,  453 
Clear  cell  change  of  pregnancy,  fallopian  tube,  488,  490 
Clear  cell  tumors,  ovary 
age  incidence,  141 
benign 

adenofibroma,  141,  148 
gross  pathology,  141 
laterality,  141 
microscopic  pathology,  141 
borderline 

diagnostic  features,  141 
gross  pathology,  141,  142 
microinvasion,  142,  143 
microscopic  pathology,  141,  143 
carcinoma 

definition,  141 

differential  diagnosis,  144,  150 
endometriosis  and,  141,  142 
frequency,  141 


grading,  151 

gross  pathology,  141,  142 
immunohistochemistry,  148 
laterality,  141 

microscopic  pathology,  141,  144-149 
oxyphilic  variant,  142,  146,  150 
prognosis,  150 

signet-ring  cell  variant,  142,  147 
spread,  150 
stage,  150 
treatment,  150 

with  endometrioid  carcinoma,  141,  141 
with  granulocytosis,  386 
with  hCG  production,  379 
with  hypercalcemia,  141,  380 
with  pyrexia,  390 
with  Sweet’s  syndrome,  386 
Coccidioidomycosis 
ovary,  438 

Colorectal  carcinoma,  see  Intestine,  carcinoma 
Congenital  malformations,  ovary,  3,  4 
Connective  tissue  disorders,  paraneoplastic,  385 
Constipation  with  strumal  carcinoid,  ovary,  295 
Corpus  albicans,  15 

Corpus  carcinoma,  see  Endometrial  carcinoma 
Corpus  luteum 
cyst,  410,  410,  411 
function,  19 
of  menstruation,  13,  14 
of  pregnancy,  14,  15 
Crohn’s  disease,  ovary,  436,  439 
Crystals  of  Reinke,  see  Reinke  crystals 
Cushing’s  syndrome,  232,  237,  381 
Cutaneous  disorders,  paraneoplastic,  386 
Cyst 

broad  ligament,  see  Broad  ligament,  cysts 
ovary 

corpus  luteum,  see  Corpus  luteum  cyst 
dermoid,  see  Teratoma,  ovary,  mature  cystic 
endometriotic,  see  Endometriosis,  ovary,  cyst 
follicle,  see  Follicle  cysts 
rete,  326,  327,  376 
simple,  421 

Cystadenocarcinoma,  see  under  cell  t3rpe 
Cystadenofibroma 
fallopian  tube,  472 
ovary,  see  under  cell  type 
Cystadenoma 

fallopian  tube,  463 
mesonephric,  broad  ligament,  502 
ovary,  see  under  cell  type 

Cytokeratin,  7, 17,  20,  61,  97, 101, 155, 167,  176,  244,  254, 
257,  259,  319,  321,  343,  356,  358,  443,  480 
Cytology 

fallopian  tube  cancer,  465 
ovarian  cancer 
cervical,  33,  34 
cul-de-sac  aspiration,  36 
endometrial,  33 
fine  needle  aspiration,  36 
peritoneal,  35,  35,  36 
vaginal,  33,  34 
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Decidua 

ectopic 

fallopian  tube,  490,  491 
ovarian,  9,  428,  429 
in  endometriosis,  ovary,  430,  433 
simulating  signet-ring  cells,  429,  429 
Dermatomyositis,  paraneoplastic,  385 
Dermoid  cyst 
ligaments,  507 
fallopian  tube,  480 

ovary,  see  Teratoma,  ovary,  mature  cystic 
Desmin,  177,  244,  313,  352,  358,  360 
Desmoplakin,  17 

Desmoplastic  small  round  cell  tumor  involving  ovary, 
137,  357,  359,  360 
Diet  and  ovarian  cancer,  43 
Diffuse  nonlobular  androblastoma,  223 
Disseminated  inti'avascular  coagulation,  paraneoplastic,  385 
DNA,  see  under  Flow  cytometi’y 
Dysgerminoma 
age  incidence,  239 
anaplastic,  245 
clinical  manifestations,  239 
definition,  239 
differential  diagnosis,  244 
flow  cytometry,  245 
gross  pathology,  240,  240 
immunohistochemistry,  244 
microscopic  pathology,  240,  241-243 
prognosis,  245 
prognostic  factors,  245 
spread,  240 
treatment,  244 
tumor  markers,  240 
with  ataxia-telangiectasia,  389 
with  hypercalcemia,  380 
with  hypoglycemia,  381 
with  pseudo-Meigs’  syndrome,  389 
with  rhabdomyosarcoma,  262 
with  syncytiotrophoblast  cells,  242,  243,  374 
with  true  hermaphroditism,  401 
Dysplasia,  smTace  epithelial  inclusion  glands,  43,  45 

Echinococcosis,  ovary,  438 
Ectopic  ovary,  3 

Ectopic  pregnancy,  see  Pregnancy,  ectopic 
Embryoid  bodies,  257,  258 
Embryology 

fallopian  tube,  457 
ovary,  1,  1-5 

Embryoma,  diffuse,  ovaiy,  260,  261,  262 
Embryonal  carcinoma,  ovary,  255,  256,  257 
Enchondromatosis,  48,  388 

Endocarditis,  nonbacterial  thrombotic,  paraneoplastic,  385 
Endodermal  sinus  tumor,  see  Yolk  sac  tumor 
Endometrial  carcinoma 

metastatic  to  ovary,  126,  158,  360 
spread  to  fallopian  tube,  482 

with  endometrioid  carcinoma  of  ovaiy,  109,  125,  126 
Endometrial  stromal  sarcoma,  metastatic  to  ovary,  137, 
361,362,363 

Endometrioid  carcinoma,  see  under  Endometrioid  tumors 


Endometrioid  stromal  sarcoma 
broad  ligament,  506 
extraovarian,  452,  506 
ovary 

age  incidence,  133 
definition,  133 

differential  diagnosis,  135,  137 

endometriosis,  relation  to,  133,  137 

frequency,  133 

gross  pathology,  133 

microscopic  pathology,  134,  135-137 

prognosis,  137 

spread,  137 

treatment,  137 

with  sex  cord-like  differentiation,  134,  135,  136 
Endometrioid  tumors 
broad  ligament,  501 
fallopian  tube 

benign,  462,  463,  472 
borderline,  464,  472 
carcinoma,  467,  468,  470,  471 
wolffian-like,  468,  470,  471 
ovary 

age  incidence,  107 
adenosarcoma,  see  Adenosarcoma 
benign 

adenofibroma,  110,  110,  111,  113 
cystadenoma,  110 
differential  diagnosis,  123 
gross  pathology,  109,  110,  111 
laterality,  109 

microscopic  pathology,  109,  112 
polyp,  110,  112 

squamous  differentiation,  110,  111 
borderline 

diagnostic  features,  110 
gross  pathology,  109 
microinvasion,  112 
microscopic  pathology,  112,  113 
carcinoma 
CA125,  109 

ciliated  cell  variant,  116,  117 
differential  diagnosis,  120,  123,  126,  150 
grading,  128 

gross  pathology,  109,  109,  110 
hydropic  vacuoles  in,  116,  118 
im  m u noh  istoch  em  istry,  124 
implants,  peritoneal,  127,  127 
microscopic  pathology,  112,  113-124 
oxyphilic  variant,  116,  117,  150 
prognosis,  127 

simulating  sex  cord  tumors,  116,  119,  120,  123,  124 
spread,  127 

squamous  differentiation  in,  116,  116,  119-121 
stage,  127 
subtypes,  112 
treatment,  127 

villoglandular  variant,  114,  114 
with  argyrophil  cells,  120 
with  clear  cell  carcinoma,  141,  141 
with  Cushing’s  syndrome,  381 
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with  endometrial  carcinoma,  109, 125, 126 
with  hyperamylasemia,  390 
with  rheumatoid-like  arthritis  and  palmar 
fasciitis,  385 

with  spindle  cells,  120,  122 
with  yolk  sac  differentiation,  125 
carcinosarcoma,  see  Malignant  mesodermal  mixed 
tumor 

definition,  107 

endometriosis  and,  107,  108,  110,  112 
frequency,  107 
laterality,  109 

malignant  mesodermal  mixed  tumor,  see  Malignant 
mesodermal  mixed  tumor 

sarcoma,  stromal,  see  Endometrioid  stromal  sarcoma 
peritoneum  and  retroperitoneum,  452 
Endometriosis 

fallopian  tube,  490,  491,  492 

with  endometrioid  carcinoma,  469,  470 
ligaments,  502,  505 

with  stromal  sarcoma,  506 
ovary,  107 

Arias-Stella  reaction,  432,  433 

atypical,  107,  107,  108 

clinical  manifestations,  430 

cyst,  430,  431,  432 

decidual  change,  432,  433 

definition,  430 

differential  diagnosis,  434 

gross  pathology,  430,  431,  432 

hyperplasia,  glandular,  107,  107,  108 

in  ovarian  remnant  syndrome,  410 

Liesegang  rings,  432,  433 

microscopic  pathology,  432,  432-435 

necrotic  pseudoxanthomatous  nodules,  434,  435 

polypoid,  434,  434 

pseudoxanthoma  cells,  432,  433 

stromal,  8 

with  clear  cell  carcinoma,  141,  142 
with  endometrioid  tumors,  107,  110, 112,  115,  128, 
131,  133,  135,  137,  141,  142 
with  mucinous  borderline  tumor,  endocervical-like, 
88,  88 
peritoneal 

with  glial  implants,  270 
with  ovarian-type  tumors,  peritoneum,  452 
Endometriotic  cyst,  see  Endometriosis,  ovary 
Endosalpingiosis,  see  also  under  Peritoneum 
with  serous  borderline  tumors,  peritonemn,  452 
Enkephalin,  295 
Enterobiasis,  ovary,  438 

Enzymes,  steroid-interconverting,  176,  376,  414,  416 
Ependymoma 

broad  ligament,  504 
extraovarian,  abdominal,  453 
ovary,  300,  301 
uterosacral  ligament,  504 
Epidemiology 

fallopian  tube  carcinoma,  465 
ovary  cancer,  41,  42,  43 
Epidermoid  cyst,  162,  162 


Epithelial  inclusion  glands,  see  Surface  epithelial 
inclusion  glands 

Epithelial  membrane  antigen,  74,  124,  167,  176,  178,  184, 
203,  231,  244,  254,  257,  259,  319,  321,  358,  469,  504 
Epithelial-stromal  tumors,  see  Surface  epithelial-stroma 
tumors 

Erythrocytosis 

paraneoplastic,  386 
with  Sertoli-Leydig  cell  tumors,  205 
Estrogens 

evaluation,  20 
function,  19,  20 
Ewing’s  sarcoma 
broad  ligament,  506 
metastatic  to  ovary,  137,  357 

Fallopian  tube 

accessory,  499,  500 
cancer  staging,  461,  462 
carcinoma 

age  incidence,  465 
classification,  461 
clinical  manifestations,  465 
cytology,  465 

differential  diagnosis,  471 
epidemiology,  465 
frequency,  464 

gross  pathology,  466,  466,  467 
in  situ,  466,  468,  469 
microscopic  pathology,  466,  468-471 
prognosis,  472 
prognostic  factors,  472 
screening,  464 
staging,  461,  462 

with  hydrops  tubae  profluens,  465 
hyperplasia,  epithelial,  484,  484-487 
ligation  and  ovarian  cancer,  43 
tumors 

primary,  classification,  461 
secondary,  482,  483,  484 
Familial  ovarian  cancer,  42 
Fasciitis,  nodular,  round  ligament,  509 
Fetus-in-fetu,  279 
Fibroma 

ligaments,  506 
ovary 

age  incidence,  194 
cellular,  195,  196 
definition,  194 
differential  diagnosis,  196 
gross  pathology,  194,  194,  387 
microscopic  pathology,  195,  195,  196,  388 
prognosis,  196 
with  ascites,  194 
with  Gorlin’s  syndrome,  194,  387 
with  hyperaldosteronism,  382 
with  hypoglycemia,  381 
with  Maffucci’s  syndrome,  388 
with  Meigs’  syndrome,  194,  389 
with  minor  sex  cord  elements,  195,  196 
Fibromatosis,  ovarian,  418,  419,  420 
Fibrosarcoma 
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metastatic  to  ovary,  357 
ovary,  primary,  197,  197,  315 
in  dermoid  cyst,  281 
with  Gorlin’s  syndrome,  388 
with  Maffucci’s  syndrome,  388 
with  pseudo-Meigs’  syndrome,  389 
Fibrothecoma,  see  Fibroma  and  Thecoma 
FIGO  staging 

ovary,  cancer,  36,  37 
fallopian  tube,  cancer,  461,  461 
Fimbrial  tumors,  fallopian  tube,  461,  463,  464,  466 
Fine  needle  biopsy,  ovary,  tumors,  36 
5-hydroxyindole  acetic  acid  (5-HlAA),  291 
Flow  cytometry,  ovarian  cancer,  41,  see  also  under 
specific  tumor  types 
Follicle  cysts 

large,  solitary,  luteinized,  of  pregnancy  and  puer- 
perium,  426,  427 

multiple,  see  Polycystic  ovarian  disease 
multiple  with  autoimmune  oophoritis,  441 
solitary,  409,  409 

Follicle-stimulating  hormone  function,  19 
Follicles,  ovarian 
function,  19 
histology,  10,  16,  10-13 
Foreign  body  granulomas,  ovary,  438 
Frozen  section 

mucinous  tumors,  ovary,  97 
serous  tumors,  ovary,  74 
Function,  ovarian,  19 

Functioning  stroma,  see  under  Ovary,  tumors 

Gallbladder,  carcinoma  metastatic  to  ovary,  348,  350 
Ganglioneuroma 
fallopian  tube,  477 
ovary,  3 15 

with  Leydig  cells,  adrenal,  454 
Gastrin,  277,  297,  299,  381 
Genetic  abnormalities,  ovary,  cancer,  46 
Germ  cell-sex  cord-stromal  tumors,  unclassified,  310, 

310,311 

Germ  cell  tumors 
broad  ligament,  507 
fallopian  tube,  480 

ovary,  38,  239,  see  also  under  specific  types 
ovary,  mixed  malignant,  260,  260-262 
testis,  in  androgen  insensitivity  syndrome,  406,  407 
with  gonadal  dysgenesis,  400 
Glassy  cell  carcinoma,  fallopian  tube,  469 
Glial  fibrillary  acid  protein,  218,  244,  271,  302,  303,  304,  505 
Glial  implants,  see  Peritoneum,  implants 
Glioblastoma,  multiforme,  ovary,  302,  302 
Glucagon,  277,  295,  297 
Gonadal  dysgenesis,  239,  399,  399,  400 
with  hilus  cell  hyperplasia,  421 
Gonadoblastoma 
age  incidence,  307 
clinical  manifestations,  307 
definition,  307 
differential  diagnosis,  309 
gross  pathology,  307,  307,  308 
microscopic  pathology,  308,  308-310 


prognosis,  309 
treatment,  309 

with  ataxia-telangiectasia,  389 
with  germinoma,  307,  307-309 
with  gonadal  dysgenesis,  400 
with  hyperprolactinemia,  383 
Gonadoblastoma-like  foci,  16,  309 
Gonadotropin  chorionic,  see  Chorionic  gonadotropin 
Gonadotropin-releasing  hormone  function,  19 
Gonadotropins,  pituitary,  21 
Gorlin’s  syndrome,  194,  382,  387,  387,  388 
Grading  ovarian  cancer,  41,  see  also  under  specific 
tumor  types 

Granulocytic  sarcoma,  ovaiy,  366,  367 
Granulocytosis,  paraneoplastic,  386 
Granulomas,  ovary 
cortical,  9 

Crohn’s  disease,  436,  439 
foreign  body,  438 
infectious,  436 

necrotic  pseudoxanthomatous,  434,  435 
palisading,  438 
sarcoidosis,  439 

Granulosa  cell  proliferations  of  pregnancy,  427,  428 
Granulosa  cell  tumors 
adrenal  gland,  453 
adult,  ovary 

age  incidence,  169 
clinical  manifestations,  169 
definition,  169 

differential  diagnosis,  137,  150,  174,  177 
flow  cytometry,  179 
frequency,  169 

gross  pathology,  170,  170,  171 
hormone  secretion,  170 
immunohistochemistry,  176 
microscopic  pathology,  170,  171-177 
prognosis,  179 
prognostic  factors,  179 
sarcomatous  transformation,  174 
spread,  178 
stage,  170 
treatment,  178 
with  hepatic  cells,  176 
with  mucinous  tumor,  176 
broad  ligament,  507 
definition,  169 
extraovarian,  453 
juvenile 

age  incidence,  180 

clinical  manifestations,  180 

differential  diagnosis,  150,  181,  184,  185 

flow  cytometry,  186 

gross  pathology,  180,  181 

immunohistochemistry,  184 

microscopic  pathology,  181,  182-185 

prognosis,  186 

spread,  180 

treatment,  186 

with  gonadal  dysgenesis,  400 

with  Maffucci’s  syndrome,  388 

with  Ollier’s  disease,  388 
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with  Potter’s  syndrome,  388 
with  Sertoli-Leydig  cell  tumor,  184 
with  Torre-Muir  syndrome,  386 
with  hemolytic  anemia,  385 
with  hyperaldosteronism,  382 
with  pancytopenia,  386 
Granulosa  cells 
normal,  10 

persistent  in  atretic  follicles,  16 
tumor-like  artifacts,  442,  443,  444,  445 
Granulosa  lutein  cells 

in  corpus  luteum  of  menstruation,  13 
in  corpus  luteum  of  pregnancy,  14 
Gross  cystic  disease  fluid  protein-15,  74,  178,  352 
Growth  hormone,  277,  383 
Gynandroblastoma,  219,  219 

HAIR-AN  syndrome,  386,  413 
Hamartomas,  testicular  in  androgen  insensitivity 
syndrome,  402,  403,  404 
Hashimoto’s  thyroiditis,  441 
hCG,  244,  257-259,  271,  379,  471 

Heat  artifact,  pseudocarcinomatous,  fallopian  tube,  488,  489 
Hemangioma 

fallopian  tube,  477 
ovary,  315 

with  thrombocytopenia,  386 
Hemangiomatosis,  388 

Hemangiosarcoma,  ovary,  see  Angiosarcoma,  ovary 
Hematologic  disorders,  paraneoplastic,  385 
Hematosalpinx,  466 

Hemolytic  anemia,  see  Anemia,  autoimmune  hemolytic, 
paraneoplastic 

Hepatic  cells  in  granulosa  cell  tumor,  176 
Hepatocellular  carcinoma,  metastatic  to  ovary,  150,  348,  350 
Hepatoid  carcinoma 
fallopian  tube,  469 
ovary,  150,  323,  324 

Hepatoid  yolk  sac  tumor,  see  under  Yolk  sac  tumors 
Her-2/neu  gene  and  ovarian  cancer,  46 
Hereditary  ovarian  cancer,  42 
Hermaphroditism,  true,  401 
Hilus  cells 
function,  20 
histology,  16,  17 
hyperplasia,  376,  420,  420,  421 
in  fallopian  tube,  495 
proliferation  of  pregnancy,  428,  429 
tumor,  see  Leydig  cell  tumor 
Histiocytosis,  mucicarminophilic,  442,  442 
Histology 

broad  ligament,  499,  499,  500 
fallopian  tube,  457,  458 
ovary,  6,  6-18 

HMB-45,  178,  186,  237,  356,  356 
Hobnail  cells 

in  clear  cell  tumors,  ovary,  142,  145, 146 
in  juvenile  granulosa  cell  tumor,  150 
in  serous  carcinoma,  73 
in  wolfflan  tumors,  150 
Hodgkin’s  disease,  ovary,  365 
Homunculus,  ovary,  279 


Human  alveolar  macrophage-56,  101,  343 
Human  chorionic  gonadotropin  (hCG),  see  Chorionic 
gonadotropin 

Human  milk  fat  globule  protein,  43 
Human  placental  lactogen,  259 
Hydatid  of  Morgagni,  499,  500,  507 
Hydatidiform  mole 
fallopian  tube,  480 
ovary,  331 

Hydrops  tubae  profluens,  465 
Hydrosalpinx,  466 
Hydrothorax,  see  Meigs’  syndrome 
Hyperaldosteronism,  382 
Hyperamylasemia,  390 
Hypercalcemia,  paraendocrine,  379,  380 
Hyperinsulinemia,  see  Hypoglycemia 
H3T3erplasia,  epithelial,  pseudocarcinomatous,  fallopian 
tube,  484,  484-487 
Hyperprolactinemia 

with  ovarian  tumor,  383,  384 
with  polycystic  ovarian  disease,  410 
Hyperreactio  luteinalis,  424,  425,  426 
Hyper reninism,  paraendocrine,  203,  382 
Hyperthecosis 
follicular,  412 
stromal,  413,  413^15 
Hyperthyroidism,  285,  295 

Hypertrophic  pulmonary  osteoarthropathy,  paraneo- 
plastic, 385 
H3rpoglycemia 
ectopic,  381 

with  strumal  carcinoid,  295,  382 

Immunoglobulin,  monotypic,  366 
Inappropriate  diuresis  syndrome,  ectopic,  381 
Incessant  ovulation  and  ovarian  cancer,  42 
Infarction,  ovary,  441,  441,  see  also  Ovary,  tumors, 
infarction 

Infections,  ovary,  435,  436,  437,  see  also  Ovary,  tumors, 
infection 

Inhibin,  167,  176,  178,  184-186,  190,  203,  217,  236,  237, 
325, 443 
function,  19 

Insulin,  277,  295,  297,  382 
Intestine,  carcinoma 

metastatic  to  fallopian  tube,  482 
metastatic  to  ovary 
age  incidence,  340 
as  Krukenberg  tumor,  336 
clinical  manifestations,  340 
differential  diagnosis,  341 
frequency,  340 

gross  pathology,  341,  341,  342 

immunohistochemistry,  343 

microscopic  pathology,  341,  342-344,  375 

prognosis,  340 

site  of  origin,  340 

with  functioning  stroma,  375,  376 

with  pseudo-Meigs’  syndrome,  389 

Juvenile  granulosa  cell  tumor,  see  Granulosa  cell  tumor, 
juvenile 
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Keratin  granulomas,  see  Peritoneum,  keratin  granulomas 
Kidney,  carcinoma  metastatic  to  ovaiy,  352,  353 
Krukenberg  tumor 
primary,  92 
metastatic 

age  incidence,  336 

clinical  manifestations,  336 

definition,  336 

differential  diagnosis,  339 

gross  pathology,  336,  337 

microscopic  pathology,  336,  338-340 

prognosis,  336 

sites  of  origin,  336 

with  functioning  stroma,  376 

with  pseudo-Meigs’  syndrome,  389 

Lactic  dehydrogenase,  244 
Laminin,  254 

Large  solitary  luteinized  follicle  cyst  of  pregnancy  and 
puerperium,  see  under  Follicle  cysts 
Leiomyoma 

fallopian  tube,  477 
ligaments,  506,  506 
ovary,  313,  313,  314 
Leiomyomatosis, 

intravenous,  ovary,  314 

peritoneal,  disseminated  with  leiomyoma,  ovary,  313 
Leiomyosarcoma 
broad  ligament,  506 
fallopian  tube,  477,  477 
ovary 

in  dermoid  cyst,  281 
metastatic,  150,  357,  361 
primary,  281,  315,  316 
with  hyperaldosteronism,  382 
Leser-Trelat  sign,  paraneoplastic,  386 
Leu-7,  244,  254,  321 
Leu  Ml,  73,  148,  150 
Leukemia 

fallopian  tube,  481 
ovary,  137,  366,  367 
Leukocyte  common  antigen,  244 
Leydig  cell  hyperplasia,  see  Hilus  cell  hyperplasia 
Leydig  cell  tumor 
adrenal  gland,  454 
ovary,  150,  228,  229-232,  236 
testis,  in  androgen  insensitivity  S}mdrome,  404 
Liesegang  rings  in  endometriosis,  432,  433 
Ligament,  see  under  specific  ligament  or  tumor  type 
Lipid  cell  tumors,  see  Steroid  cell  tumors 
Lipoid  cell  tumors,  see  Steroid  cell  tumors 
Lipoma 

fallopian  tube,  477 
ligaments,  506 
ovary,  315 

Liposarcoma,  broad  ligament,  506 
Liver  carcinoma,  metastatic  to  ovary,  150,  348,  350 
Lung  carcinoma,  metastatic  to  ovary,  150,  353,  354 
Lutein  cells 

stromal,  histology,  7,  9 
theca,  see  Theca  lutein  cells 


Luteinized  thecoma,  see  Thecoma 
Luteinizing  hormone,  function,  19 
Luteoma,  see  Pregnancy  luteoma.  Stromal  luteoma 
Lymph  node 
drainage 

fallopian  tube,  471 
ovary,  5,  6 

mesothelial  cells  simulating  metastatic  tumor,  75 
metastatic  ovarian  cancer,  36,  39 
metastatic  ovarian  serous  tumor,  74,  75 
serous  tumor,  primary,  75,  75 
Lymphangioleiomyomatosis  with  ovarian  involvement,  389 
L3rmphangiosarcoma,  ovary,  315 
Ljrmphatics 

fallopian  tube,  457 
ovary,  5,  6 

L3Tnphoepithelioma-like  carcinoma,  fallopian  tube,  469 
Lymphoma 

fallopian  tube,  481,  482 
ovary 

age  incidence,  362 
Burkitt’s,  362,  363 
clinical  manifestations,  362 
differential  diagnosis,  327,  366 
gross  pathology,  363,  363-365 
laterality,  363 
microscopic  pathology,  363 
prognosis,  366 
prognostic  factors,  366 
spread,  363 

with  pseudo-Meigs’  syndrome,  389 
Lynch  II  syndrome,  43 
Lysozyme,  366 

M2A,  IgG2a,  244 

Maffucci’s  syndrome,  180,  388 

Malakoplakia 

broad  ligament,  509 
ovary,  438 

Malignant  fibrous  histiocytoma,  in  dermoid 
cyst,  281 

Malignant  melanoma,  ovary 
in  dermoid  cyst,  281 
metastatic,  137,  150,  354,  354-356 
primary,  137,  281 

Malignant  mesodermal  mixed  tumor 
fallopian  tube,  474,  474 
ovary 

age  incidence,  128 
definition,  128 
differential  diagnosis,  130 
frequency,  128 
gross  pathology,  128,  128 
immunohistochemistry,  128,  130 
microscopic  pathology,  128,  129,  130 
prognosis,  131 
spread,  131 
stage,  131 
peritoneum,  452 

Massive  edema,  389,  416,  417,  418 
with  Meigs’  syndrome,  389 
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McCime  Albright  syndrome,  409 
Mediastinum,  tumors  metastatic  to  ovary,  354 
Meigs’  syndrome,  194,  285,  389 
Melanoma,  see  Malignant  melanoma 
Melanosis,  cutaneous,  382 
Melanosis  peritonei,  274,  277 
Merkel  cell  tumor,  metastatic  to  ovary,  137,  357 
Mesenchymoma,  round  ligament,  506 
Mesodermal  adenosarcoma,  see  Adenosarcoma 
Mesonephric  tumors,  see  Clear  cell  tumors 
Mesonephroma,  see  Clear  cell  tumors 
Mesothelial  cells 
in  lymph  nodes,  75 
in  peritoneal  fluid,  35,  74 
Mesothelial  hyperplasia 
fallopian  tube,  486,  487 
ovary,  439,  439,  440 
Mesothelioma 

benign  multicystic,  see  Peritoneal  cyst,  multilocular 
primary,  ovary,  329,  329 
secondary,  ovary,  150,  357,  358 
Metaplasia 
fallopian  tube 

mucinous,  464,  465 
transitional  cell,  469 
ovary 

endometriotic  stromal,  8 
fatty,  9 
Leydig  cell,  9 
smooth  muscle,  8 
tubal,  43,  45 

Metaplastic  papillary  tumor,  fallopian  tube,  463,  464 
Metastatic  tumors 

fallopian  tube,  482,  483,  484,  see  also  under  site  of 
origin  or  type 

ovary,  335,  see  also  under  site  of  origin  or  type 
Micropapillary  “carcinoma,”  see  under  Serous  tumors, 
borderline 

Mixed  epithelial-stromal  tumors 
borderline,  mixed,  165,  165 
Brenner-mucinous,  82,  165 
clear  cell-endometrioid,  124,  141,  165 
endometrioid-serous,  165,  166 
Mixed  germ  cell  tumor,  see  Germ  cell  tumors,  mixed 
malignant 

Mixed  mesenchymal  sarcoma,  broad  ligament,  506 
Mixed  sex  cord-stromal  tumors,  219,  219 
Mucicarminophilic  histiocytosis,  422,  442 
Mucin  antigen  2,  86 

Mucinous  carcinoma,  see  under  Mucinous  tmnors 
Mucinous  metaplasia,  fallopian  tube,  464,  465 
Mucinous  tumors 
biliary  tract,  452 
broad  ligament,  501 
fallopian  tube 
borderline,  464 
carcinoma,  469 
inguinal,  452 
ovary 

age  incidence,  81 

anaplastic  carcinoma  in,  94,  95,  96,  150 
appendiceal  tumors  and,  82,  100,  100 


argentaffin  cells,  82,  83 
argyrophil  cells,  82,  83 
benign 

adenofibroma,  84,  88 
cystadenoma,  84,  86,  86,  87,  374 
gross  pathology,  83,  84,  85 
microscopic  pathology,  86,  86-88,  374,  382 
pseudomyxoma  peritonei,  see  Pseudomyxoma 
peritonei 

with  granulosa  cell  tumor,  176 
with  nonthrombocytopenic  purpura,  386 
borderline 

diagnostic  features,  88 
differential  diagnosis,  97 
endocervical-like,  84,  88,  88,  89,  108 
endometriosis  and  , 88 
flow  cytometry,  99 
gross  pathology,  84,  84,  85 
implants  peritoneal,  98,  98 
inhibin,  83 

intestinal  type,  84,  87,  88,  88,  94,  382 
microscopic  pathology,  87-89,  88,  94 
prognosis,  98,  99 
pseudomyxoma  ovarii,  92 
pseudomyxoma  peritonei,  see  Pseudomyxoma 
peritonei 
sampling,  85 
spread,  98 
stage,  98 
treatment,  98 
carcinoma 

anaplastic,  94,  95,  96,  105 
carbohydrate  antigen  (CA  19-9),  83 
carcinoembi'yonic  amtigen  (CEA),  83 
diagnostic  features,  88 
differential  diagnosis,  97 
grading,  99 

gross  pathology,  84,  84,  85 
inhibin,  83 
intraepithelial,  85 
microinvasive,  92,  92 
microscopic  pathology,  90,  91,  94 
prognosis,  99 
pseudomyxoma  ovarii,  92 
pseudomyxoma  peritonei,  see  Pseudomyxoma 
peritonei 
spread,  98 
stage,  98 
treatment,  98 
with  hCG  production,  379 
with  hyperaldosteronism,  382 
with  hypercalcemia,  380 
with  intraepitlielial  carcinoma,  90,  90,  91 
definition,  81 

endocervical  tumors  and,  83 
frequency,  81 
frozen  section,  97 
laterality,  86 

mixed,  benign,  borderline,  carcinomas,  85,  85 
origin,  81 

Paneth  cells,  82,  82 

with  Brenner  tumor,  82,  153,  165 
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with  carcinoid  syndrome,  83 
with  carcinosarcoma,  95 
with  dermoid  cyst,  82,  82 
with  functioning  stroma,  376 
with  mural  nodules,  94,  95-97 
with  Peutz-Jeghers  syndrome,  83 
with  sarcoma,  95 

with  sarcoma-like  nodules,  95,  96,  97 
with  struma  ovarii,  285 
with  thyroid  disease,  389 
with  ZoUinger-EUison  syndrome,  83,  382, 382 
Mucinous  tumors,  pancreas,  452 
Mucinous  tumors,  retroperitoneum,  452 
Mullerian  inhibiting  substance,  19 
Multiple  endocrine  neoplasia  syndrome,  295,  382 
Multiple  myeloma,  see  Plasmacytoma,  ovary 
Mural  nodules,  ovary,  in  mucinous  tumors,  94,  95,  97 
Muscle  disorders,  paraneoplastic,  383 
Myasthenia  gravis,  paraneoplastic,  383 
Myelin  basic  protein,  271 
Myeloperoxidase,  366 
Myxoma,  ovary,  314,  314,  315 

Nelson’s  syndrome,  453 
Nephrotic  syndrome,  paraneoplastic,  386 
Nerve  growth  factor  receptor,  271 
Nerves,  ovary,  6 

Nervous  system  disorders,  paraneoplastic,  383 

Neural  tumors,  ovary,  315 

Neurilemoma 

fallopian  tube,  477 
ovai'y 

malignant,  315 
with  hypoglycemia,  381 
Neuroblastoma,  metastatic  to  ovary,  137,  354,  356 
Neuroectodermal  tumors,  ovary,  300,  301,  302 
Neuroendocrine  carcinoma,  ovary,  116,  see  also  Small 
cell  carcinoma,  pulmonary  type 
non  small-cell  type,  321,  322 
Neurofilament  protein,  271 

Neuron-specific  enolase,  130,  244,  254,  257,  259,  271,  292, 
296,  321,  347 
Neurotensin,  295 

Nevoid  basal  ceU  carcinoma  syndrome,  see  Gorhn’s  S3mdrome 

Oat  cell  carcinoma,  see  Small  cell  carcinoma 
Ollier’s  disease,  180,  388 
Oncocytoma,  ovary,  150,  330 
Oncogenes,  41,  see  also  under  specific  tumor  types 
Oocytes,  10,  10,  11 
Oophoritis,  autoimmune,  441 
Oral  contraceptives  and  ovarian  cemcer,  41 
Osteoma,  ovary,  315 
Osteosarcoma,  ovary 
in  dermoid  cyst,  281 
metastatic,  357 
primary,  281,  315 

Ovarian  hyperstimulation  s3mdrome,  424 
Ovarian  remnant  syndrome,  410 
Ovary,  tumors 

atypical  proliferating,  see  borderline 


borderhne,  51,  see  also  under  specific  subtypes 
with  spread  to  fallopian  tube,  482,  482 
carcinoma,  5 

with  spread  to  fallopian  tube,  482 
classification,  27,  28 
clinical  manifestations,  31 
frequency,  27 
infarction,  31,  31 
infection,  32,  32 

low  malignant  potential,  see  borderline 
metastatic,  see  secondary 
oxyphilic,  150 

paraendocrine  manifestations,  379,  see  also  under 
specific  type 

paraneoplastic  manifestations,  379,  see  also  under 
specific  type 

proliferating,  see  borderline 
rupture,  31,  32 

secondary,  335,  337-365,  367,  see  also  under  primary 
site  or  type 

size  and  malignancy,  32 
small  round  cell,  137 

syndromes  associated  with,  379,  see  also  imder  specific 
syndrome 
torsion,  31,  31 
with  functioning  stroma 
age  incidence,  373 
clinical  manifestations,  373 
definition,  373 
differential  diagnosis,  376 
frequency,  373,  376 
gross  pathology,  376,  377 
hormone  secretion,  373 
mechanisms  of  hormone  secretion,  373 
microscopic  pathology,  374-377,  375 
with  hCG  secreting  tumors,  373 
with  pregnancy,  373 
Ovotestis,  401,  401 
Ovulation 
incessant,  42 
normal,  12 

Oxyphilic  tumors,  see  Ovary,  tumors,  ox}rphilic 

p53  gene  and  ovarian  cancer,  46 
Paget’s  disease  in  dermoid  cyst,  281 
Palmar  fasciitis  and  polyarthritis,  paraneo  plastic,  385 
Pancreas,  carcinoma,  metastatic  to  ovary,  348,  348,  349 
as  Krukenberg  tumor,  336 
Pancreas,  ectopic,  in  fallopian  tube,  495 
Pancreatic  polypeptide,  277,  295,  299 
Pancytopenia,  paraneoplastic,  386 
Paneth  cells  in  mucinous  tumors,  82 
in  Sertoli-Leydig  cell  tumors,  215 
Papillary  tumors,  ovary,  see  under  specific  cell  type 
Papilloma,  fallopian  tube,  463 
with  Meigs’  syndrome,  389 
Paraganglioma 

broad  ligament,  507 
ovary,  150,  330,  330 

Parathyroid-hormone-related  protein,  380 
Parovarian  cysts,  see  Cysts,  ligaments 
Peptide  hormones,  155,  292,  293,  297,  321,  347,  381 
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Peptide  YY,  295 

Periodic  acid-concanavalin  A,  86 
Peritoneal  cysts 
multilocular 

broad  ligament,  507,  508 
ovary,  440 

unilocular,  ovary,  440 
Peritoneum 

endometriosis,  see  Endometriosis,  peritoneal 
endosalpingiosis,  61,  63,  64,  452 
implants 

glial,  270,  270,  271 
ovarian  cancer,  36,  38 
serous  tumors,  61,  64-67,  76 
inclusion  cysts,  see  Peritoneal  cysts 
keratin  granulomas,  127,  127,  438 
leiomyomatosis,  disseminated  with  ovarian 
leiomyoma,  313 
melanosis,  274,  277 

pseudom3Txoma,  see  Pseudomyxoma  peritonei  rupture  of 
dermoid  cyst,  267 

serous  tumors,  primary,  see  Serous  tumors,  peritoneum 
strumosis,  290 
washings,  35 

Peritonitis,  sclerosing,  192,  193 
Peutz-Jeghers  syndrome,  382,  387,  464 
with  hyperaldosteronism,  382 
with  mucinous  ovarian  tumors,  83 
with  Sertoli  cell  tumor,  203 
with  sex  cord-stromal  tumor,  unclassified,  224 
with  sex  cord  tumor  with  annular  tubules,  220 
Pheochromocytoma,  see  Paraganglioma 
Pituitary  adenoma,  hyperplasia  in  dermoid 
cyst,  150,  381,  383,  384 
Placental  site  nodule,  fallopian  tube,  481 
Placental-like  alkaline  phosphatase,  43,  244,  254,  257,  259 
Plasmacytoma,  ovary,  366 
Polyarthritis  and  palmar  fasciitis, 
paraneoplastic,  385 

Polycystic  ovarian  disease,  410,  411,  412 
with  hyperprolactinemia,  411 
with  ovarian  tumor,  413 
Polycythemia,  see  Erythroc}4osis 
Polyembryoma,  ovary,  257,  258 
Polymyositis,  paraneoplastic,  385 
Polysialic  acid,  271 

Pol3Tvesicular  vitelline  tumors,  see  under  Yolk  sac  tumor 
Potter’s  syndrome,  388 
Pregnancy,  ectopic 

fallopian  tube,  493,  493 
ovary,  430,  430 

Pregnancy  luteoma,  150,  422,  422-424 
Pregnancy-related  changes 
fallopian  tube,  488,  490 
ovary,  422,  422--430 
stroma,  ovarian  tumors,  373 
Pregnancy-specific  beta-1  glycoprotein,  259 
Primitive  neuroectodermal  tumor,  ovary,  137,  300,  301,  302 
Progesterone 
evaluation,  20 
function,  19,  20 
Prolactin,  277,  383 


Prolactinoma,  ovary,  383,  384 
Prolapse  of  fallopian  tube,  vaginal,  494 
Proliferating  tumors,  see  Borderline  tumors 
Prostatic  acid  phosphatase,  296 
Psammocarcinoma 
ovary,  67,  70,  71 
peritoneum,  452 
Psammoma  bodies,  67,  70 
Pseudohermaphroditism,  male,  401 
Pseudo-Meigs’  syndrome,  389 
Pseudomyxoma  ovarii,  94,  95 
Pseudomyxoma  peritonei,  99,  100,  102 
definition,  101 

dissecting  with  fibrosis,  102,  102 
method  of  reporting,  102 
mucinous  ascites,  103 
superficial  organizing,  102,  103 
with  fallopian  tube  involvement,  464,  482,  483 
Pseudotumor,  inflammatory,  see  Xanthogranuloma 
Pseudoxanthoma  cells 
fallopian  tube,  492,  492 
ovary,  see  under  Endometriosis,  ovary 
Purpura,  nonthromboc34»penic,  paraneoplastic,  386 
Pyosalpinx,  466 

Pyrexia,  with  ovarian  tumors,  390 

Radiation  therapy,  40,  see  also  under  specific  tumor  type 
Reinke  crystals 

in  adrenal  tumors,  453 
in  hilus  cells,  16 
in  hilus  cell  tumors,  230,  232 
in  Sertoli-Leydig  cell  tumors,  208 
in  stromal-Leydig  cell  tumors,  190,  192 
in  tumors  with  functioning  stroma,  375 
Renal  cell  carcinoma,  metastatic  to  ovary,  352,  353 
Renin,  19 

Renin-prorenin,  382,  383 
Renin  secretion,  paraendocrine,  203,  382 
Resistant  ovary  syndrome  with  hilus  cell  hyperplasia,  421 
Rete  ovarii,  17,  18 
cysts,  326,  327,  376 
tumors,  326,  328 

Retiform  Sertoli-Leydig  cell  tumor,  see  rmder 
Sertoli-Leydig  cell  tumors 
Retinal  anlage  tumor,  ovary,  304 
Rhabdomyosarcoma 
broad  ligament,  506 

cervix,  see  under  Sertoli-Leydig  cell  tumors 
fallopian  tube,  477 
ovary,  metastatic,  137,  356,  357 
ovary,  primary,  137 
alveolar,  315 
in  dermoid  cyst,  281 
in  Sertoli-Leydig  cell  tumor,  215,  217 
with  clear  cell  carcinoma,  144 
with  dysgerminoma,  262 
Rokitansky  protuberance,  274 

S-100  protein,  177, 178,  237,  271,  322,  330,  356 
Salivary  gland  carcinoma,  adenoid  cystic,  metastatic  to 
ovary,  357 
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Salpingitis 

chronic,  pseudocarcinomatous,  484,  486,  487 
isthmica  nodosa,  486,  488,  489 
physiologic,  458 
pseudoxanthomatous,  492,  492 
tuberculous,  pseudocarcinomatous,  484,  485,  486 
Sarcoidosis,  ovary,  439 
Sarcoma 

botryoides,  see  Rhabdomyosarcoma 
fallopian  tube,  see  under  specific  subtype 
ligaments,  see  under  specific  subtype 
ovai-y 

in  dermoid  cyst,  281 
in  mucinous  tumors,  95 
in  serous  tumors,  72 
metastatic,  see  under  specific  subtype 
primary,  see  under  specific  subtype 
Schiller-Duval  body,  246,  247,  248 
Schistosomiasis,  ovary,  438 
Schwannoma,  see  Neurilemoma 
Scleroderma,  paraneoplastic,  385 
Sclerosing  stromal  tumor 
age  incidence,  197 
definition,  197 
differential  diagnosis,  198 
gross  pathology,  197,  198 
microscopic  pathology,  197,  198-200 
with  Gorlin’s  syndrome,  388 
Screening 

fallopian  tube  cancer,  464 
ovarian  cancer,  33 
Sebaceous  tumors,  ovary,  303,  304 
Secretin,  277 

Serotonin,  155,  292,  296,  299,  348 
Serous  tumors 

broad  ligament,  501 
fallopian  tube 
benign,  463,  472 
borderline,  464,  472 
carcinoma,  468,  468,  469 
ovary 

age  incidence,  53 
benign 

adenofibroma,  55,  55,  57,  57 
cystadenofibroma,  55 
cystadenoma,  53,  53,  54,  57,  57,  58 
differential  diagnosis,  72 
gross  pathology,  53,  53-55 
microscopic  pathology,  57,  57 
borderline 

autoimplantation,  58,  60 
cribriform  pattern,  58,  60 
cytology,  74 
diagnostic  features,  57 
differential  diagnosis,  72 
flow  c3dometry,  61 
gross  pathology,  54,  55 
immunohistochemistry,  73 
implants,  peritoneal,  61,  64-66,  76 
microinvasion,  61,  62,  63 
micropapillary  pattern,  60,  61,  61 
microscopic  pathology,  57,  58-63 


prognosis,  76 
spread,  74,  75 
stage,  76 
treatment,  76 

with  pseudo-Meigs’  s3mdrome,  389 
carcinoma 
cytology,  74 

differential  diagnosis,  73 
flow  cytometry,  73 
grading,  73 

gross  pathology,  55,  56 
immunohistochemistry,  73 
implants,  66,  67 

microscopic  pathology,  57,  67,  68-72 
prognosis,  76 
psammocarcinoma,  67,  70 
spread,  74,  75 
stage,  76 
treatment,  76 

with  acanthosis  nigricans,  386 
with  dermatomyositis,  385 
with  hCG  production,  379 
with  hyperamylasemia,  390 
with  nephrotic  syndrome,  386 
with  rheumatoid-like  polyarthritis  and  palmar 
fasciitis,  385 

with  subacute  cerebellar  degeneration,  385 
definition,  53 
frequency,  53 
frozen  section,  74 
laterality,  57 

mixed,  benign,  borderline,  carcinoma,  71 
with  mural  nodules,  72 
with  sarcoma,  72 
peritoneum,  66,  451 
retroperitoneum,  452 

SertoH  cell  proliferation  in  atretic  follicles,  16,  427 
Sertoli  cell  tumor 

ovary,  150,  203,  203,  204 

with  Cushing’s  syndrome,  381 
testis,  in  androgeP  insensitivity  syndrome,  404,  405 
Sertoli-Leydig  cell  tumors 
age  incidence,  205 
classification,  29 
clinical  manifestations,  205 
definition,  205 

differential  diagnosis,  137,  217 
frequency,  205 

gross  pathology,  205,  206,  207 

heterologous  elements,  206,  213,  214-217 

hormone  secretion,  205 

immunohistochemistry,  217 

microscopic  pathology,  206,  207-217 

prognosis,  218 

prognostic  factors,  219 

retiform,  211,  213,  214 

stage,  205 

treatment,  218 

with  Cushing’s  syndrome,  381 
with  juvenile  gi’anulosa  cell  tumor,  184 
with  sarcoma  botryoides,  cervix,  205 
with  thyroid  disease,  205 
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Sex  cord-stromal  tumors 
ovary,  169 

classification,  29 
unclassified,  223,  224,  383 
with  hyperaldosteronism,  382,  383 
testis,  in  androgen  insensitivity  syndrome,  404,  405 
Sex  cord  tumor  with  annular  tubules 
extraovarian,  453 
ovary 

age  incidence,  220 

clinical  manifestations,  220 

definition,  219 

gross  pathology,  220,  220 

hormone  secretion,  220 

microscopic  pathology,  220,  220-223 

prognosis,  221 

treatment,  221 

with  Peutz-Jeghers  syndrome,  220 
Sex  cords,  normal,  2,  3 

Shoulder-hand  syndrome,  paraneoplastic,  385 
Signet-ring  stromal  tumor,  200,  200 
Simple  cyst,  421 
Small  cell  carcinoma 
fallopian  tube,  469 
ovary,  metastatic,  137,  353,  354 
with  Cushing’s  syndrome,  381 
with  hypoglycemia,  381 
with  inappropriate  diuresis  syndrome,  381 
ovary,  primary 

hypercalcemic  type 
age  incidence,  316 
clinical  manifestations,  316 
definition,  316 

differential  diagnosis,  137,  150,  319 
flow  cytometry,  319 
gross  pathology,  316,  317 
immunohistochemistry,  319 
laterality,  316 

microscopic  pathology,  316,  317-320 
prognosis,  320 
prognostic  factors,  320 
treatment,  320 

pulmonary  type,  137,  320,  320,  321 
Small  round  cell  desmoplastic  tumor,  see  Desmoplastic 
small  round  cell  tumor 
Smooth  muscle  actin,  177,  322 
Somatostatin,  277,  295,  297 
Splenic-gonadal  fusion,  421,  422 
Squamous  cell  carcinoma 
fallopian  tube,  469 
ovary 

in  dermoid  cyst,  162,  279,  280,  281 
metastatic,  361,  361 
surface  epithelial  tjrpe,  162,  163 
with  endometriosis,  162 
with  hypercalcemia,  380 
Staging 

fallopian  tube  cancer,  461,  462 
ovary,  cancer,  27,  28 

Stein-Leventhal  syndrome,  see  Polycystic  ovarian  disease 
Steroid  cell  nodules  in  Nelson’s  sjmdrome,  453 
Steroid  cell  tumors 


broad  ligament,  507 
ovary,  not  otherwise  specified 
age  incidence,  232 
clinical  manifestations,  232 
definition,  232 

differential  diagnosis,  150,  236 
frequency,  232 

gross  pathology,  232,  233,  234 
hormone  secretion,  232 
immunohistochemistry,  236 
microscopic  pathology,  232,  234-236 
prognosis,  237 
prognostic  factors,  237 
treatment,  237 

with  Cushing’s  syndrome,  232,  381 
with  erythrocytosis,  386 
with  h}q3eraldosteronism,  382 
with  hypercalcemia,  380 
Stomach,  carcinoma,  metastatic 
to  fallopian  tube,  482,  483 
to  ovary,  see  Krukenberg  tumor 
Stroma,  ovarian 

fibromatous  nodules,  9 
fibrosis,  9 
function,  19 
histology,  7,  8 
hyaline  scars,  10 
immunohistochemistry,  7 
metaplasia 

endometriotic,  8 
fatty,  9 
Leydig  cell,  9 
smooth  muscle,  8 

Stromal  hyperplasia,  ovarian,  9,  415,  416,  417 
Stromal  hyperthecosis,  see  H3rperthecosis,  stromal 
Stromal-Leydig  cell  tumor,  189,  190,  192 
Stromal  luteinization,  9,  see  also  Fibromatosis;  Hyper- 
thecosis, stromal;  Massive  edema;  and  Tumors, 
ovarian  with  functioning  stroma 
Stromal  luteoma,  150,  227,  228,  236 
Stromal  tumors,  189 

sclerosing,  see  Sclerosing  stromal  tumor 
signet  ring,  see  Signet-ring  stromal  tumor 
Struma,  fallopian  tube,  480 
Struma  ovarii 

age  incidence,  285 
clear  cell  variant,  287,  288 
clinical  manifestations,  285 
cystic  variant,  287,  288 
definition,  285 

differential  diagnosis,  150,  290 
frequency,  295 

gross  pathology,  285,  285,  286,  377 

immrmohistochemistry,  287,  289 

malignancy  in,  287,  289 

microscopic  pathology,  287,  287-289,  377 

oxyphilic  variant,  150,  287,  288 

prognosis,  290 

spread,  290 

strumosis,  290 

treatment,  290 

with  Brenner  tumor,  153,  285 
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with  dermoid  cyst,  153,  285 
with  Meigs’  syndrome,  285,  389 
with  mucinous  tumor,  287 
Strumal  carcinoid,  see  Carcinoid,  primary,  strumal 
Subacute  cerebellar  degeneration,  paraneoplastic,  383 
Supernumerary  ovary,  3,  4 
Surface  epithelial  inclusion  glands 
dysplasia,  43,  45 
histogenesis,  42,  51 
histology,  6,  7,  7,  51 
hydropic  change,  442,  443 
mucinous,  81,  81 
source  of  cancer,  42,  44 
tubal  metaplasia,  43,  45 
Surface  epithehal-stromal  proliferation,  440,  440 
Surface  epithelial-stromal  tumors 
frequency,  51 
subclassification,  28,  51 
with  Meigs’  or  pseudo-Meigs’  syndrome,  389 
Surface  epithelium 
histology,  6,  6 
immunohistochemistry,  6 
source  of  cancer,  42,  44 
Surface  stromal  papillarity,  ovary,  9 
Surgical  treatment,  ovarian  cancer,  39,  see  also  under 
specific  tumor  type 

Sweet’s  syndrome,  paraneoplastic,  386 
Synaptophysin,  130,  271,  295,  296 
Syncytiotrophoblast  cells,  242,  243,  257,  257,  258,  259, 
259,  374,  379,  380 
Systemic  mastocytosis,  388 

Talc  and  ovarian  cancer,  43 
Teratoma 

fallopian  tube,  480,  480 
omentum,  453 
ovary,  267 
fetifomi,  279 
immature,  267 
age  incidence,  267 
clinical  manifestations,  267 
definition,  267 
differential  diagnosis,  271 
frequency,  267 
grading,  270 

gross  pathology,  267,  268,  269 
growing  teratoma  syndrome,  272,  272 
immunohistochemistry,  271,  277 
implants,  peritoneal,  270,  270,  271 
microscopic  pathology,  268,  269-272 
prognosis,  271 
spread,  267 
treatment,  271 
tumor  markers,  267 
mature,  cystic 

age  incidence,  274 
clinical  manifestations,  274 
definition,  274 
frequency,  274 
laterality,  274 
gross  pathology,  274,  275 
immunohistochemistry,  277 


malignant  change,  279,  280,  281 
melanosis  in,  277,  278 
microscopic  pathology,  275,  276-278 
rupture,  274 
treatment,  277 

with  anemia,  hemolytic,  paraneoplastic,  385 
with  erythrocytosis,  386 
with  functioning  stroma,  376 
with  hypercalcemia,  380 
with  immature  foci,  273 
with  Meigs’  syndrome,  389 
with  peritoneal  melanosis,  277,  278 
mature,  solid,  272,  273 
peritoneum,  retroperitoneum  453 
uterosacral  ligament,  453 

Testicular  feminization,  see  Androgen  insensitivity  syndrome 
Testis  in  androgen  insensitivity  syndrome,  401,  402-406 
Theca  cells 
normal,  11 

tumor-like  artifact,  13,  444 
Theca-lutein  cells 

in  corpus  luteum  of  menstruation,  13 
in  corpus  luteum  of  pregnancy,  14 
Thecal  metaplasia,  adrenal,  454 
Thecoma 

broad  ligament,  507 
ovary 

age  incidence,  189,  192 
clinical  manifestations,  189,  192 
definition,  189 

differential  diagnosis,  150,  190,  193 
endometrial  carcinoma  and,  189 
flow  cytometry,  190 
frequency,  189 

gross  pathology,  189,  189,  192,  192 
hormone  secretion,  189 
luteinized,  190,  191,  192,  192,  193 
malignant,  190 

microscopic  pathology,  189,  190-193 
prognosis,  193  • 

with  minor  sex  cord  elements,  190 
with  sclerosing  peritonitis,  192,  192,  193 
Thecoma-like  tumors,  peritoneum,  454 
Thrombocytosis,  paraneoplastic,  386 
Thrombocytopenia,  paraneoplastic,  386 
Th3Tnus,  tumors,  metastatic  to  ovary,  354 
Thyroglobulin,  287,  289,  290,  297,  297 
Th3Toid  carcinoma,  metastatic  to  ovary,  357 
Th3Toid  disease  with  ovarian  tumors,  388 
Thyroid-stimulating  hormone,  277 
TNM  staging,  ovary,  cancer,  36,  37 
Torre-Muir  syndrome,  paraneoplastic,  386 
Torsion 

fallopian  tube,  493,  494 
ovary,  441,  441,  see  also  Tlimors,  ovary,  tomion 
tubo-ovarian,  441 
Transferrin,  254 
Transitional  cell  carcinoma 
broad  ligament,  502 
fallopian  tube,  469 

ovary,  see  Transitional  cell  tumors,  ovary 
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Transitional  cell  metaplasia,  fallopian  tube,  469,  see 
also  Walthard  nests 
Transitional  cell  tumors,  ovary 
age  incidence,  153 
Brenner,  154,  154-158 
Brenner,  borderline,  156,  158, 159 
Brenner,  malignant,  155,  156,  156,  159, 160 
carcinoma,  160,  161 
clinical  manifestations,  153 
definition,  153 
differential  diagnosis,  160 
frequency,  153 

gross  pathology,  153,  154-156 
laterality,  153 

microscopic  pathology,  154,  156-161 
origin,  153 
prognosis,  161 
spread,  161 
subclassification,  158 
treatment,  161 
with  carcinoid,  153 
with  dermoid  cyst,  153,  285 
with  mucinous  tumors,  82,  153,  156 
with  struma  ovarii,  153,  285 
Trousseau’s  syndrome,  paraneoplastic,  385 
Tuberculosis 

fallopian  tube,  484,  485,  486 
ovary,  438 

Tubo-ovarian  abscess,  435,  436 
Tubo-ovarian  carcinoma,  471 

Tumors  of  probable  wolffian  origin,  see  Wolffian  tumors 
Tumor-suppressor  genes,  41,  46,  see  also  under  specific 
tumor  types 
Turner’s  syndrome,  400 
Type  IV  collagen,  254 

Ulex  europaeus,  480 
Ultrasonography  screening,  33 
Undifferentiated  carcinoma,  380 
fallopian  tube,  469 
ovary,  137,  166,  166,  167,  380 
with  hCG  production,  379 
with  h3q)ercalcemia,  380 

with  rheumatoid-like  arthritis  and  fasciitis,  385 
Urinary  tract  carcinoma  metastatic 
to  fallopian  tube,  482 
to  ovary,  356 

Uterine  tumors  resembling  ovarian  sex  cord  tumors,  454 
Uterus-like  mass 
broad  ligament,  507 
ovary,  421 

Uveal  melgmocytic  lesions  with  ovarian 
tumors,  390 

Vasoactive  intestinal  polypeptide,  295 


Vimentin,  17,  97,  176,  203,  236,  244,  254,  319,  321,  358,  443 
von  Hippel-Lindau  disease,  broad  ligament,  501,  502,  502 

Walthard  nests 

fallopian  tube,  494,  494 
ovary,  7,  8,  51 
Wilms’  tumor,  ovary,  331 
Wolffian  tumors 

broad  ligament,  503,  503-505 
ovary 

age  incidence,  324 
clinical  manifestations,  324 
definition,  324 
differential  diagnosis,  325 
frequency,  324 
gross  pathology,  325,  325 
microscopic  pathology,  325,  326,  327 
World  Health  Organization,  classification 
fallopian  tube,  cancer,  461,  462 
ovary,  cancer,  27,  28 

Xanthogranuloma 
broad  ligament,  509 
ovary,  436,  437 

Yolk  sac  tumor 

broad  ligament,  507 
ovary 

age  incidence,  245 
clinical  manifestations,  245 
definition,  245 

differential  diagnosis,  150,  254 
endometrioid-like,  249,  250,  251 
frequency,  245 

glandular  type,  249,  250,  251 
gross  pathology,  245,  246 
hepatoid  type,  150,  247,  249,  254 
immunohistochemistry,  254 
microscopic  pathology,  246,  247-254 
pol3wesicular  vitelline  type,  246,  247,  248,  249 
prognosis,  255 
prognostic  factors,  255 
spread,  245 
stage,  245 
treatment,  255 
tumor  markers,  245,  255 
ultrastructure,  254 
with  ataxia-telangiectasia,  389 
with  endometrioid  carcinoma,  125 
peritoneum,  453 
uterus,  453 

Zollinger-Ellison  syndrome,  83,  381 
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